
D 

D 

D 

D 

'SDMS US EPA Region V 
Imagery Insert Form 

Document ID: 

Some images in this document may be illegible or unaYailable in 
SDMS. Please see reason(s) indicated below: 

Illegible due to bad source documents. lmage(s) in SDMS is equivalent to hard copy. 

Specify Type of Document(s) I Comments: 

Includes COLOR or RESOLUTION variations. 

EPA Region 5 Records Ctr. 

1111111111111111111111111111111111111111 
200958 

II 

Unless otherwise noted. these pages are available in monochrome. The source document page(s) is more legible than the 
images. The original document is available for viewing at the Superfund Records Center. 

Specify Type of Document(s) I Comments: 

II 
Confidential Business lnfonnation (CBI). 
This document contains highly sensitive infonnation. Due to confidentiality. materials with such information are not available 

in SDMS. You may contact the EPA Superfund Records Manager if you wish to view this document. 

Specify Type of Document(s) I Comments: 

II 
Unscannable Material: 

Oversized or Format. 
Due to certain scanning equipment capability limitations, the document page(s) is not available in SDMS. The original 

document is available for view·ing at the Superfund Records center. 

Specify Type of Document(s) I Comments: 

Document is available at the EPA Region 5 Records Center. 

Specify Type of Document(s) I Comments: 

II 

Page 1 



American Chemical Service, Inc. 
NPL Site 

I ' 

(t. ; \ 
f . 

Barrier Wall and Associated -.. 
Groundwater Extraction System and 
Pilot Study Test Cell 

50 Percent Design Submittal 

June 1996 

fib MONTGOMERY WATSON 



BARRIER WALL AND ASSOCIATED 
GROUNDWATER EXTRACTION SYSTEM 

AND 
PILOT STUDY TEST CELL 

50 PERCENT DESIGN SUBMI1T AL 

AMERICAN CHEMICAL SERVICE, INC. 
NPL SITE 

GRIFFITH, INDIANA 

JUNE 1996 

PREPARED FOR: 

ACS RDIRA EXECUTIVE COMMITTEE 

PREPARED BY: 

MONTGOMERY WATSON AMERICAS, INC. 



--

TABLE OF CONTENTS 

PAGE 
1.0 INTRODUCTION 1-1 

1.1 Purpose 1-1 
1.2 Project Background 1-1 

1.2.1. Site Description l-1 
1.2.2. Operational History 1-2 
1.2.3. Land Disposal History l-3 
1.2.4. Administrative History l-4 

1.3 Scope of the Barrier Wall and Groundwater Extraction System Design 1-5 

2.0 BARRIER WALL DESIGN BASIS 2-1 

2.1 Purpose 
2.2 Technologies Considered 
2.3 Geomembrane Panel Barrier Wall 

2.3.1. Overview 
2.3.2. Design 
2.3.3. Construction Documentation 

3.0 EXTRACTION SYSTEM DESIGN BASIS 

3. 1 Introduction 
3.2 Purpose of the Extraction System 
3.3 Extraction Trench Design 

3.3.1. Extraction Trench Location 
3.3.2. Extraction Trench Depth 
3.3.3. Groundwater Extraction Rates 
3.3.4. Trenching and Backfill 
3.3.5. Extraction Trench Pump 
3.3.6. Sumps and Vaults 

3.4 Piezometer Design 
3.5 Conveyance Pipe Design 

3.5.1. Pipe Size 
3.5.3. Conveyance Pipe Tie-In 

3.6 Pneumatic System Design Aspects 
3.6.1. Compressed Air Requirements 
3.6.2. Air Distribution 
3.6.3. Instrumentation and Control 

Barrier Wall 50 Percent Desjgn Submittal June 1996 

2-1 
2-1 
2-1 
2-1 
2-2 
2-3 

3-1 

3-1 
3-1 
3-1 
3-1 
3-1 
3-2 
3-2 
3-2 
3-3 
3-3 
3-4 
3-4 
3-4 
3-4 
3-4 
3-5 
3-5 

ACS NPL Site RDfRA 



.... _ ./ 

Table of Contents 

4.0 TEST CELL DESIGN BASIS 

4.1 Purpose 
4.2 Technologies Considered 
4.3 Construction Plans 

5.0 PERMIT I APPROVAL REQUIREMENTS 

5.1 Well Installation Requirements 
5.2 Construction/Building Permit 
5.3 Effluent Discharge Quality Criteria 
5.4 Utility Connections 

5.4.1. Water 
5.4.2. Electric Power Supply 

5.5 Temporary Discharge of Construction Dewatering Water 

4-l 

4-1 
4-1 
4-1 

5-1 

5-l 
5-1 
5-l 
5-2 
5-2 
5-2 
5-2 

6.0 CONSTRUCI'ION COST ESTIMATES AND SCHEDULE &-1 
FOR PROJECT COMPLETION 

6.1 Construction Cost Estimates (r 1 
6.2 Schedule for Project Completion (r 1 

7.0 AMENDMENT II TO SITE SAFETY PLAN FOR BWES CONSTRUCTION 7-1 
ACTIVITIES 

7.1 Introduction 7-1 
7.2 Background 7-1 
7.3 Construction Activities Hazard Analysis 7-1 
7.4 Task-Specific Level of Protection 7-5 

8.0 CONSTRUCTION QUALITY ASSURANCE PLAN 

8.1 Purpose 
8.2 Scope 
8.3 Responsibility and Authority 

8.3.1. Principal-In-Charge 
8.3.2. Program Manager 
8.3.3. Engineering Manager 
8.3.4. Construction Manager 
8.3.5. Construction Superintendent 
8.3.6. On-Site Safety Officer 
8.3.7. Construction Quality Assurance (CQA) Inspector 
8.3.8. Construction Quality Assurance (CQA) Manager 
8.3.9. Other Montgomery Watson and Subcontractor Staff 

8-1 

8-1 
8-1 
8-1 
8-2 
8-2 
8-2 
8-3 
8-3 
8-3 
8-3 
8-4 
8-4 

Barrier Wall 50 Percent Desie;n Submittal Jyne 1996 ACS NPL Site RQIRA 

11 



Table of Contents 

8.4 Preconstruction Phase Quality Assurance 
8.4.1. Purpose and Scope 
8.4.2. Meeting Requirements 
8.4.3. Preconstruction Checklist Items 
8.4.4. Submittals 

8.5 Construction-Phase Quality Assurance 
8.5.1. Purpose and Scope 
8.5.2. Meeting Requirements 
8.5.3. Inspection and Observation 
8.5.4. Reporting and Documentation 
8.5.5. Sampling and Testing 

8.6 Post-Construction Phase Quality Assurance 
8.6.1. Purpose and Scope 
8.6.2. Inspections and Meetings 
8.6.3. Construction Completion Report 
8.6.4. Final Storage of Records 

9.0 PERFORMANCE STANDARD VERIFICATION PLAN 

9.1 Introduction 
9.2 Performance Monitoring Program 

9 .2.1. Water Level Measurements 
9.2.2. Extraction Pump Discharge Data 
9.2.3. Barrier Wall Performance Pump Tests 

APPENDIX A - BARRIER WALL PERFORMANCE SPECIFICATION AND 
DRAWINGS 

8-5 
8-5 
8-5 
8-5 
8-6 
8-6 
8-6 
8-7 
8-7 
8-7 

8-10 
8-10 
8-10 
8-10 
8-10 
8-11 

9-1 

9-1 
9-1 
9-3 
9-3 
9-5 

APPENDIX B - EXTRACTION SYSTEM AND PERFORMANCE MONITORING 
SYSTEM DRAWINGS 

APPENDIX C - EXTRACTION SYSTEM CALCULATIONS 

APPENDIX D - TEST CELL TECHNICAL SPECIFICATION AND DRAWINGS 

APPENDIX E - STANDARD OPERATING PROCEDURES FOR CONSTRUC
TION-RELATED HEALTH AND SAFETY 

APPENDIX F - QUALITY ASSURANCE PROJECT PLAN FOR PERFORMANCE 
MONITORING OF THE BARRIER WALL AND AS SOCIA TED 
GROUNDWATER EXTRACTION SYSTEM 

Barrier Wall 50 Percent Desj~n Submittal June 1996 ACS NPL Site RPIRA 

lll 



.:~._ 

TABLE 
NO. 

Table of Contents 

LIST OF TABLES 

TITLE PAGE 

6-1 Estimated Costs for Barrier Wall and Associated Groundwater 
Extraction System and Pilot Test Cell Design/Build Construction 

6-2 

9-1 BWES Monitoring Program 

LIST OF FIGURES 

FIGURE 
NO. 

9-1 Performance Monitoring Points 

Barrier Wall 50 Percent Desjgn Submittal 

TITLE 

June 1996 

IV 

9-4 

FOLLOWING 
PAGE NO. 

9-3 

ACS NPL Site RD/RA 



/ 

1.0 INTRODUCTION 

1.1 PURPOSE 

This 50 Percent Design Submittal for the subsurface barrier wall, the associated 

groundwater extraction system, and the pilot study test cell was prepared by Montgomery 

Watson Americas, Inc. (Montgomery Watson) on behalf of the Respondents to the 

Unilateral Administrative Order (UAO) issued by the United States Environmental 

Protection Agency (U.S. EPA), Region V, on September 30, 1994 for the American 

Chemical Service, Inc. (ACS) Site in Griffith, Indiana. The elements discussed in this 

document are being implemented to facilitate, or to be a part of, the overall remedy for 

the Site, but they do not comprise the entire remedy. Additional components of the 

remedy have and will be submitted in other documents. 

The test cell is being installed to expedite the dewatering of the area where the SVE pilot 

treatability study will be conducted. The barrier wall and associated groundwater 

extraction system (BWES) are being installed to prevent the migration of contaminants 

from the waste areas, to initiate the dewatering of the waste areas, and to minimize the 

recharge of groundwater into the waste areas as they are dewatered. Dewatering of the 

waste areas is necessary for the remedy as defined in the ROD and this effort could take a 

substantial amount of time to complete. By expediting the BWES, the dewatering 

process will be underway sooner and the opportunity exists to obtain additional data 

regarding the quantity and quality of the water so that timely modifications can be made 

to the extraction and treatment system, if needed. In addition, the perimeter groundwater 

extraction trench is being installed this summer and, once operational, it will increase the 

potential for contamination to migrate from the waste areas toward the trench. Therefore, 

it is essential to have the htrrier wall in place before the trench is operational. 

The purpose of this design submittal is to document the design concepts and decisions 

and to provide a mechanism for obtaining concurrence from U.S. EPA and the Indiana 

Department of Environmental Management (IDEM). This document was prepared in 

accordance with the scope of work stated in the Barrier Wall Alignment Report which 

was submitted to U.S. EPA and IDEM in March 1996. 
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1.2 PROJECT BACKGROUND 

1.2.1. Site Description 

The ACS Site is located at 420 South Colfax A venue in the City of Griffith, Indiana, 

which is in the northwestern comer of the state. The Site is bordered on the east and 

northeast by Colfax A venue. The Chesapeake and Ohio railway bisects the Site in a 

northwest-southeast direction, between the fenced On-Site Area (north) and the Off-Site 

Area (south). On the west and northwest, south of the Chesapeake and Ohio railway, the 

Site is bordered by the abandoned Erie and Lackawanna railway, and the Griffith 

Municipal Landfill. North of the Chesapeake and Ohio railway, the Site is bordered on 

the west by wetland areas. The northern boundary of the Site is formed by the Grand 

Trunk railway. 

There are five land disposal areas at the ACS Site: the On-Site Containment Area 

(ONCA), the Still Bottoms Pond (SBP) Area, the Treatment Lagoons, the Off-Site 

Containment Area (OFCA), and the Kapica/Pazmey Area1• Although an unused portion 

of the Griffith Municipal Landfill is located within U.S. EPA's boundaries of the Site, it 

is not included as part of the remedy. The landfill is an active solid waste disposal 

facility that has operated since the 1950s and it is currently going through closure. 

1.2.2. Operational History 

The ACS Site comprises approximately 30 acres of land which contains an active 

chemical processing facility and several former land disposal areas. The chemical 

processing facility began operation in May 1955 as a solvent recovery facility. Solvent 

recovery remained the primary operation performed on-site through the late 1960s, when 

the manufacture of small quantities of specialty chemicals began. These manufacturing 

operations included treating rope with fungicide, brornination and treating ski cable. 

In 1961, ACS sold a two-acre parcel to John Kapica, and in 1962 Kapica began the 

operation of his drum reclaiming business at the location. Operations at Kapica Drum, 

1 The terms On-Site and Off-Site are used to denote particular portions of the ACS Site: both areas are 
within the CERCLA Site. The Off-Site Containment area is designated as off-site only because it is 
adjacent to, rather than within the boundaries of the property where ACS currently conducts its chemical 
fonnulation operations. However, ACS owns the property and as noted. for CERCLA purposes, both of 
these areas are considered on-site. 
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Inc., consisted of drum reconditioning. Kapica Drum was sold to Pazmey Corporation in 

February 1980. Kapica/Pazmey operated from 1980 to 1987. The Pazmey Corporation 

property was sold to Darija Djurovic in March 1987. 

ACS' solvent operations involved spent solvent mixtures containing alcohols, ketones, 

esters, chlorinated solvents, aromatics, aliphatics, and glycols. In the early years of 

operation, spent solvents were stored in 55-gallon drums at various locations at the Site. 

Solvent recovery was performed in batch evaporation units, which were charged by 

pumping material directly from 55-gallon drums into the evaporation vessels. Still 

bottoms from the evaporation vessels were disposed in the Still Bottom Pond, prior to the 

installation of incinerators at the facility. ACS installed its first incinerator in 1966 and 

installed a second incinerator in 1969. The incinerators were used to burn still bottoms 

and non-reclaimable materials generated at the Site, and wastes from off-site. The 

incinerator units were dismantled in 1977. 

From 1970 to 1975, the spent solvents reclaimed at the Site were similar to those which 

were handled in the 1960s. However, an increasing percentage of shipments were 

received at the Site in bulk tanker trucks. In addition, the batch manufacturing processes 

were expanded during this period. A lard oil process which utilized tallow and animal 

rendering was used to manufacture a lubricant product. This process, along with a 

soldering flux operation, was discontinued prior to 1990. In 1971, the additive 

manufacturing area was built. Various detergents lubricants, and chemical additives were 

manufactured, in addition to soldering flux, various amines, methanol, formaldehyde, 

sodium hydroxide, and maleic anhydride. An epoxidation plant was constructed in 1974 

) and a bromination operation using hexane was added in 1975. At various times up until 

1990, the epoxidation plant used toluene or benzene as a reaction carrier. 

Some time between 1975 and 1990, the solvent distillation units were replaced with new 

units though the types of solvent wastes reclaimed remained essentially the same. Spent 

solvent and reclaimed solvent recovery tank farms were constructed during this time 

period and the majority of the spent solvent waste streams were shipped in bulk tanker 

trucks, although drummed wastes were still processed. A hazardous waste drum 

unloading dock and storage area was built in the early 1970s, with spill containment 

curbing and a sump area added at a later date. In September 1990, ACS ceased accepting 

hazardous waste shipments and filed for closure. On March 31, 1993 ACS completed 

closure and terminated its interim RCRA status. ACS currently operates as a chemical 
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production facility at the Site. The operations include chemical reaction processes. 

custom blending, and product distribution. The facility encompasses 8.5 acres with 

process buildings, tank farms, loading and unloading areas, a laboratory and offices and 

support utility buildings. The company operates 24 hours per day, five to six days per 

week. The operating production facility is secured by a continuous fenceline with a 

single controlled access gate. 

1.2.3. Land Disposal History 

When ACS began operations in 1955, the still bottoms from the solvent recovery 

operations were disposed of in the Still Bottoms Pondffreatment Lagoon area. In 1972, 

the pond and lagoons were drained, and drums, partially filled with sludge materials, 

were landfilled there. 

The OFCA was utilized for the landfilling of wastes including excavated materials from 

the Still Bottomsffreatment Lagoon from 1958 to 1975. The waste types disposed of in 

the OFCA over the course of ACS' operations also included general refuse, drums, still 

bottoms and incinerator ash. According to the ACS, Inc. owner/operator, drums placed 

in the OFCA were crushed or punctured as part of the disposal process. 

During the mid-1960s, it is estimated that approximately 400 drums of sludge and semi

solids were landfilled in the ONCA. Observations made during test pit excavations in 

1993 did not detect any intact drums. Residual wastes and rinse waters from the 

Kapica/Pazmey drum reconditioning operation were disposed of on the ground in the 

Kapica/Pazmey Area. 

1.2.4. Administrative History 

In February 1980, the U.S. EPA performed a Preliminary Assessment of the ACS Site, 

collecting samples in the Off-Site Containment Area and at the Griffith Municipal 

Landfill in May 1980. The U.S. EPA performed a site inspection on September 9, 1980, 

and in July 1982, U.S. EPA contractors installed four monitoring wells near the Off-Site 

Containment Area and the Griffith Landfill. Based upon information developed during 

these investigative efforts, a hazard ranking system score of 34.98 was assigned to the 

ACS Site by U.S. EPA in June 1983. 
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In 1986, a group of approximately 125 Potentially Responsible Parties (PRPs) formed a 

Steering Committee to conduct the Remedial Investigation/Feasibility Study (RifFS) 

pursuant to an agreement with the U.S. EPA. The PRPs signed a Consent Order to 

perform the RIIFS in June 1988. Following U.S. EPA approval of the RIIFS Work Plan, 

the field investigation for Phase I of the RI began in July 1989. Phase II RI field work 

began in March 1990, and in December 1990, the Phase III RI field work was initiated. 

The RI report was completed in June 1991. Warzyn (now Montgomery Watson 

Americas, Inc.) completed the FS report in June 1992. 

In June 1992, the U.S. EPA published notice of its Proposed Plan for Remedial Action 

for the ACS Site. The remedy presented in that Proposed Plan was described by 

U.S. EPA as a modification of Remedial FS Alternative 6B. The U.S. EPA issued a 

Record of Decision (ROD) in September 1992. The Unilateral Administrative Order 

(UAO) was issued on September 30, 1994. The Respondents provided notice to the U.S. 

EPA of their intent to comply with the UAO, and have developed the planning 

documents and performed other tasks required by the UAO to date. 

1.3 SCOPE OF THE BARRIER WALL AND GROUNDWATER EXTRACTION 
SYSTEM DESIGN 

The remedy presented in the ROD for the ACS Site includes the following components: 

• Groundwater pumping and treatment to dewater the Site and to contain the 

contaminant plume with subsequent discharge of the treated groundwater to 

surface water and wetlands; 

• Excavation of approximately 400 "intact" buried drums in the ONCA for off

site incineration; 

• Excavation of buried waste materials and treatment by low temperature 

thermal treatment (LTTT); 

• On-site treatment or off-site disposal of treatment condensate; 

• Vapor emission control during excavation and possible immobilization of 

inorganic contaminants after LTTT; 

• Off-site disposal of miscellaneous debris; 
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• In-situ vapor extraction pilot study of buried waste in the On-site Area; 

• In-situ vapor extraction of contaminated soils; 

• Continued evaluation and monitoring of wetlands and, if necessary, 

remediation; 

• Long-term groundwater monitoring; 

• Fencing the Site and implementation of deed and access restrictions and deed 

notices; and 

• Private well sampling with possible well closures or groundwater use 

advisories. 

The barrier wall and associated groundwater extraction system proposed by the alleged 

PRPs will serve to accomplish or facilitate many of the above components of the remedy. 

The work is being implemented on an expedited schedule for the following reasons: 

• The perimeter groundwater extraction trench is being installed this summer 

and, once operational, it will increase the potential for contamination to 

migrate from the waste areas toward the trench (i.e., towards the Site 

boundary). Consequently, it is essential to have the barrier wall in place 

before the trench is operational. 

• Dewatering of the waste areas is necessary for the remedy as defined in the 

ROD and this effort could take a substantial amount of time to complete. In 

addition, there is significant uncertainty about the quantity and quality of 

water that needs to be extracted (i.e., dewatered). By expediting the barrier 

wall and extraction system, the dewatering process will be underway sooner 

and the opportunity exists to obtain additional data regarding the water so that 

timely modifications can be made to the extraction and treatment system, if 

needed, to accommodate the dewatering water. 
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The scope of the BWES design includes the following: 

• A subsurface barrier wall 

• A groundwater extraction system and conveyance piping within the barrier 

wall to deliver the groundwater to the perimeter groundwater containment 

system (PGCS) treatment system 

• Two sheet pile test cells for conducting the treatability studies. 

To implement the barrier wall and the extraction system on an expedited basis, this work 

is being conducted utilizing the design/build delivery system as agreed with the U.S. EPA 

and IDEM. Under this delivery system, the level of detail in the design documents is less 

than that which would be required using the design-bid-build delivery system. 

Consequently, certain components of this design deliverable may not be as detailed as 

those typically provided with design-bid-build projects. The specific materials and 

equipment shown on the drawings should therefore be considered preliminary since they 

may change as the design evolves throughout the construction process. The system will, 

however, be designed and constructed to meet the requirements of Section Eon page 4 of 

the Statement of Work (SOW) issued by U.S. EPA. With the above in mind, review of 

this submittal should focus on the design basis, in particular the design criteria, and on 

the performance standards to be met instead of on specific details. 

As agreed upon and reflected in the June 12, 1996 meeting, U.S. EPA and IDEM will not 

be commenting on this document but will focus on the Performance Standard 

Verification Plan. Further, based on U.S. EPA's letter dated June 6, 1996, the al;, 11ment 

and construction of the barrier wall has already been approved. 
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2.0 BARRIER WALL DESIGN BASIS 

2.1 PURPOSE 

The purpose of the barrier wall is to prevent the post-installation migration of 

contaminants from the waste areas (specifically the Still Bottoms Pond and Off-Site 

Containment Area) to the Site boundary, and to minimize the recharge of groundwater 

into these waste areas as they are being dewatered. A continuous barrier wall, 

approximately 4,000 ft long and averaging 25 ft deep, will be constructed around the 

waste areas (refer to Figure 2 in Appendix A). 

2.2 TECHNOLOGIES CONSIDERED 

·'"" Several barrier wall technologies were considered, including soil-bentonite, vibrating 

beam, deep soil mixing, sheet pile, and geomembrane panel. Contractors with experience 

in one or more of these barrier wall technologies were pre-qualified, and then they were 

provided a Request for Bid (RFB) for design-build. Each barrier wall technology was 

represented. Five bids were received. Three contractors proposed a conventional soil

bentonite slurry wall excavated with a backhoe, although they reserved the possibility of 

requiring additives or bentonite replacement pending results of specific compatibility 

testing. One contractor proposed a vibrating beam slurry wall, and the other proposed a 

geomembrane panel wall. After careful consideration of technical, construction, 

schedule, contractual, warranty, and cost issues, the contractor proposing the 

geomembrane panel wall technology was selected. This contractor is Horizontal 

; _.., Technologies, Inc. (HTI) of Cape Coral, Florida. 

2.3 GEOMEMBRANE PANEL BARRIER WALL 

2.3.1 Overview 

HTI will design and install a geomembrane panel barrier wall, which they refer to as the 

Polywall Barrier System (Polywall). The Polywall will consist of a 60-mil high density 

polyethylene (HDPE) flexible membrane liner that is unrolled in a nominal 16-in. wide 

trench filled with bentonite slurry. HTI custom fabricated a trencher that excavates the 

trench, unfurls the roll of HOPE from a box in the trench, and backfills the trench with 

the excavation spoils in one pass. The trench will be keyed into the underlying clay unit. 
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This construction methodology results in a dual barrier wall, consisting of the Polywall 

and an 8-in.(approximately) thick soil-bentonite wall on either side. 

The 60-mil HOPE rolls are approximately 120ft long. An interlocking joint, much like 

that of a sheet pile joint, will join successive rolls. A male and female joint are fusion 

welded to the ends of the HDPE rolls in a controlled environment before job site delivery. 

The welded joints are subjected to quality control/quality assurance testing. A cord of 

hydrophilic rubber is placed in the female joint, to provide an extra assurance of a tight 

seal, as the next Polywall roll is suspended vertically with a crane and lowered into the 

male joint on the other roll. This process is continued until the loop is completed. 

2.3.2 Design 

The general alignment of the barrier wall and cross-sections are included in Appendix A. 

The general alignment is based on the results of previous borings and analytical results to 

determine the waste limits; the final alignment within the identified narrow zone will be 

determined during design. Performance specifications used to solicit contractor bids are 

also included in Appendix A. 

HTI will drill additional borings within the barrier wall alignment to verify the depth to 

the clay unit for key-in, and to collect on-site soils to perform backfill mix design testing 

(i.e., to determine the appropriate amount of bentonite in slurry form to mix with the on

site soils during backfilling of the Polywall to achieve the desired hydraulic 

conductivity). HTI will also collect contaminated groundwater from an existing 

monitoring well in the vicinity of the barrier wall alignment to check whether the 

contaminated groundwater will affect the laboratory hydraulic conductivity of the 

hydrophilic rubber seal and the soil-bentonite backfill mixture. The baseline hydraulic 

conductivity will first be determined using distilled water. 

HTI will prepare a design report, drawings, technical specifications, and construction 

quality control (CQC) plan. An operation and maintenance (O&M) plan will not be 

prepared since there will be no O&M associated with the completed barrier wall. 

Performance monitoring, described elsewhere in this submittal, will check the barrier 

wall's performance. The design report will present a detailed design of the barrier wall 

installation, site geological conditions, barrier wall layout and key-in, anticipated impacts 

on the existing ACS operations, construction schedule, and results of compatibility 

testing. Narrative will describe how the barrier wall will intersect existing surface and 

Barrier Wall 50 Percent Desiin Submittal June 1996 ACS NPL Site RDIRA 

2-2 



subsurface features, such as the railroad tracks and buried utilities, during (temporary) 

and after (permanent) construction. The schedule will identify the anticipated dates and 

duration for construction in different areas of the Site, including the ACS operating 

facility. A short section of the railroad tracks within the alignment (i.e., two crossings) 

will be temporarily removed, but returned to normal service shortly after barrier wall 

installation is completed in these areas. Buried utility laterals serving the ACS facility 

will also be temporarily taken out of service during barrier wall construction. Flow 

through the public sanitary sewer main, located along the north side of the railroad tracks, 

will not be disrupted. 

Four drawings are anticipated to be included in the design report. One drawing will be a 

plan view showing the existing site features in relation to the barrier wall alignment. The 

top elevations of the clay unit will also be shown for reference during barrier wall 

trenching. Two profile drawings will show the ground and top of clay elevations along 

the entire alignment. One drawing will show details related to overlaps, the bottom key

in, surface completion, utility penetrations, and other details. 

The list of preliminary specifications includes: 

• Site preparation 

• Erosion control 

• Select fill 

• Utility repair and replacement 

• Surveys and field controls 

• High density polyethylene 

• Bentonite mixtures 

• HDPE installation 

• Waste handling 

• Decontamination 

• Site clean up 

• Warranty maintenance 
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The final report, drawings, specifications, and construction CQC plan will be signed and 

sealed by a professional engineer registered in Indiana. 

2.3.3 Construction Documentation 

HTI will document installation of the Polywall in accordance with the construction CQC 

plan. A construction documentation report will be prepared describing all facets of 

installation. The design drawings will be updated to show record (as-built) conditions. 

Appendices will include daily field reports and CQC forms, the results of field and 

laboratory tests, horizontal and vertical survey information, and representative 

photographs. The final report will be signed and sealed by a professional engineer 

registered in Indiana. 
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3.0 EXTRACTION SYSTEM DESIGN BASIS 

3.1 INTRODUCTION 

The purpose of this section is to present the basis for the design of the groundwater 

extraction system associated with the barrier wall at the ACS Site. The information 

contained in this section includes the design assumptions, process design and 

performance criteria, and the design logic required to support the remedial design. 

3.2 PURPOSE OF THE EXTRACTION SYSTEM 

The purpose of the groundwater extraction system is to 1) lower the water table within 

the barrier wall such that an inward gradient exists, and 2) to initiate the dewatering of 

the area within the barrier wall. 

3.3 EXTRACTION TRENCH DESIGN 

3.3.1. Extraction Trench Location 

Approximately nine to ten groundwater extraction trenches will be installed as part of the 

BWES. Trenches were selected over wells because they will be more effective in 

dewatering the shallow aquifer at the Site and because they are less susceptible to 

fouling. Drawings C-2 and C-3 (Appendix B) present the proposed locations for the 

extraction trenches. The proposed locations are subject to changes depending on the final 

alignment of the barrier wall. 

3.3.2. Extraction Trench Length and Depth 

Each extraction trench will be approximately 100 feet long and will be excavated down to 

the underlying clay layer. Available boring logs from the barrier wall alignment 

investigation work suggest that the elevation of the clay layer is constantly between 613 

and 622 feet above mean sea level (amsl). The depth to the clay layer varies from 13 to 

31 feet below ground surface (bgs) throughout the Site. The average depth of the barrier 

wall is estimated to be 25 feet. 
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A collection pipe will be placed near the bottom of each trench. Each pipe will be 

connected to a sump located at one end of the trench. The collection pipe will follow the 

trench bottom contour. 

3.3.3. Groundwater Extraction Rates 

The extraction trenches were modeled using Visual Modflow to optimize trench 

configuration and extraction rates. Based on these modeling efforts, an extraction rate of 

2 to 3 gallons per minute (gpm) per trench will be sufficient to achieve the stated purpose 

of the extraction system. The calculations are based on the assumption that surface 

infiltration can be maintained below 10 inches per year. A summary of the groundwater 

modeling used to design this portion of the remedy is presented in Appendix C. 

3.3.4. Trenching and Backfill 

Each trench will be constructed in such a way as to minimize the impacts to the Site and 

to avoid problems typically associated with excavating in areas with a high water table. 

The trenches will be backfilled with gravel or sand to provide a flow path to the 

extraction drain pipe. The drain pipe will be 6-inch diameter perforated chemical 

resistant high density polyethylene (HDPE) piping and it will be covered with a filter 

fabric sock. The drain pipes will be placed on top of the clay layer. 

3.3.5. Extraction Trench Pump 

Each sump will be equipped with a pneumatic pump with an adjustable internal float to 

control the desired drawdown. Each pump will have a check valve to prevent any back 

flow into the pump (Drawing M-1 to be completed). The design criteria for the 

extraction pumps will be presented in Drawing M-2 (to be completed). Pneumatic pumps 

were selected for the BWES for the following reasons: 

• they perform better in low flow, slow recovery applications 

• they can be operated in a cyclic mode (which is expected given low recharge 

rate) without damaging the pump 

• they do not require any utility connections except for compressed air 
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• they provide a safe operating environment in areas where free product may be 

encountered. 

3.3.6. Sumps and Vaults 

The sump in each trench will be constructed of 8- to 12-inch diameter perforated HDPE 

pipe. The sump casing will extend essentially to the ground surface. Each sump will be 

finished with a threaded PVC cap with holes drilled for the connection hoses (i.e., 

compressed air, discharge water, and vent lines). 

A concrete vault will be placed around each sump head to house the casing, compressed 

air filter/regulator, and the hose connections. The vault will be a precast-concrete type, 

with side openings to allow entrance and exit of the conveyance pipe and air supply line. 

Each vault will be complete with a cast iron cover rated for H-20 loading, ladder, 

warning sign, and other appurtenances, as shown on the Drawings. 

Sumps and vaults will either be constructed flush to the ground or located out of traffic 

areas. The final location of sumps and vaults will be dependent on the final alignment of 

the barrier wall. 

3.4 PIEZOMETER DESIGN 

A performance monitoring system will be installed at each extraction trench location. 

Eight of the trenches will be aligned along the barrier wall. One or two will be located 

within the center of the area enclosed by the barrier wall. For the trenches located along 

the wall, the system monitoring will consist of two piezometers at each trench location: 

one inside the barrier wall and one outside. Each piezometer will be located equidistant 

from the trench as shown on Drawings C-2 and C-3. The piezometers will either be 

constructed flush to the ground or located out of traffic areas. The final location of 

piezometers will be dependent on the final alignment of the barrier wall. 

The piezometers will be constructed of 2-inch diameter Schedule 40 PVC riser pipe with 

a 304 stainless steel or Schedule 40 PVC, 0.010-inch slot size screen. The total depth of 

the piezometers will vary depending on the depth to the groundwater. The total screen 

length will be 10 feet. A 1/8-inch weep hole will be drilled into the PVC casing to allow 

Barrier Wall 50 Percent Pesum Submittal June 1996 ACS NPL Site RDIRA 

3-3 



water-level fluctuations with changes in the barometric pressure. The PVC casing will be 

completed with a water tight, threaded PVC cap to allow for water level measurements. 

A protective steel casing will be placed on top of the PVC casing. The protective steel 

casing will extend down to the bentonite-chip material fill. 

3.5 CONVEYANCE PIPE DESIGN 

3.5.1. Pipe Material 

Extracted groundwater will be conveyed to the PGCS treatment facility through a single

wall, HDPE pipe. HDPE was selected since it is less susceptible to leakage (i.e., fusion

welded joints) compared to polyvinyl chloride (PVC), is also more resistant to solvents 

compared to PVC, and is more flexible compared to PVC. HDPE pipe can also be 

pressure tested for leaks during installation. For these reasons, HDPE is the preferred 

pipe material for the extraction system. 

3.5.2. Pipe Size 

Based on the flow range of 13 to 25 gpm, the conveyance pipe will be 2 inches in 

diameter. A 2-inch diameter pipe will be able to handle the entire range of flows without 

creating excessive pressure drop or allowing solids deposition in the pipe. A 2-inch 

diameter pipe will also provide excess capacity for potential future expansion of the 

extraction system. The conveyance pipe will be buried 3 to four 4 below the ground 

surface to prevent freezing during the winter months. 

3.5.3. Conveyance Pipe Tie-In 

The conveyance pipe will tie-in to the PGCS treatment facility inside the treatment 

system building. 

3.6 PNEUMA TIC SYSTEM DESIGN ASPECTS 

3.6.1. Compressed Air Requirements 

The duplex air compressor to be installed as part of the PGCS treatment facility will also 

be used to supply compressed air to the groundwater extraction pumps associated with 
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the BWES. Preliminary calculations suggest that the total air requirements for the 

extraction system are 20 standard cubic feet per minute (scfm) at 40 pounds per square 

inch gauge (psig), which is well within the excess capacity of the air compressor at the 

PGCS treatment facility. 

3.6.2. Air Distribution 

The main air supply line from the air compressor will be l-inch diameter Schedule 40 

PVC. It will be buried 3 to 4 feet below ground surface to prevent freezing during the 

winter months. An air dryer will be installed on the main line to remove excess moisture 

from the air supply. A three-way vent valve will also be installed to vent the air supply 

line during periods when the pumps are not in operation. 

A 3/4-inch diameter Schedule 40 PVC air distribution pipe will be provided to individual 

well heads. An air pressure regulator will be installed at each well head to regulate air 

supply to individual extraction pumps. 

3.6.3. Instrumentation and Control 

The extraction trench pumps will operate pneumatically based on an internal float switch. 

No external controls will be provided for the pumps. A local flow meter, installed at each 

sump will monitor the flow from each extraction trench. A flow meter/totalizer will be 

installed on the combined discharge line just inside the treatment facility to record 

cumulative flow from the extraction system. 

A normally-open, sole,.. ,;d valve will be installed on the main air supply line to the 

extraction system. The solenoid valve will close if any of the following conditions are 

activated at the PGCS treatment facility, thus cutting off the air supply to the extraction 

system, and preventing any further groundwater introduction to the treatment facility: 

• High level in the pretreatment equalization tank 

• High level in the main equalization tank 

• Treatment system shutdown due to other alarm conditions. 
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4.0 TEST CELL DESIGN BASIS 

4.1 PURPOSE 

The purpose of the on-site test cell is to provide a temporary hydraulic barrier to expedite 

dewatering of the area where the SVE pilot treatability study will be conducted. The on

site test cell will be approximately 30 feet by 30 feet square in plan dimension. Steel 

sheet piling will be driven through the waste and soils into the underlying clay stratum 

for an effective key. The cell will be de watered before conducting the SVE treatability 

study. No excavation inside the on-site cell is planned. 

Since the sheet pile Request for Bid (RFB) was issued, a decision has been made to 

exclude installation of the off-site test cell. Therefore, the off-site test cell shown in the 

RFB (Appendix D) will not be included in the treatability studies. The modified drawings 

will be submitted with the 100 Percent Design Submittal. 

4.2 TECHNOLOGIES CONSIDERED 

Several barrier wall technologies were considered for the temporary test cell, as well as 

for the long-term barrier wall to be constructed around the impacted areas of the ACS 

facility. These technologies included soil-bentonite, vibrating beam, deep soil mixing, 

sheet pile, and geomembrane panel. Steel sheet pile was selected because of its relatively 

low cost, ease of installation, minimum disruption to the ACS facility, and the small 

volume of waste generated during its installation. 

Contractors with experie· ~~ in driving steel sheet piling were pre-qualified, and then they 

were provided a Request for Bid (RFB) to select, supply, and install the sheeting for the 

test cell. The RFB also specified a one year performance warranty. These bids were 

received, and bid evaluation is in progress at this time and includes consideration of 

technical, construction, schedule, contractual, warranty, and cost issues. 

4.3 CONSTRUCTION PLANS 

A portion of the sheet pile Request for Bid (RFB) is included in Appendix D and includes 

the sheet pile description, method of installation, method of sealing, pile driving/grouting 

equipment. definition of refusal, shop drawings, and sheet piling layouts. 
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Prior to mobilization by the selected subcontractor, Montgomery Watson Constructors 

Inc. (MWCI) will stake the test cell location and alignment. At the test cell location, 

MWCI will excavate a 5-ft deep trench approximately 3-ft wide along the alignment to 

remove possible obstructions that were encountered during the barrier wall alignment 

investigation. The trench will be backfilled with imported earth fill. This will greatly 

minimize the potential for obstructions during pile driving. Wastewater handling and soil 

disposal from excavation is being evaluated and will be addressed with the 100 Percent 

Design Submittal. 

A template will be used by the selected subcontractor to align the piles in the proper 

configuration before driving. The piling will be driven with a vibratory hammer to key 

into the clay stratum based on existing boring information that was included in the RFB. 

Prior to implementing the field activities, a plan will be prepared and submitted 

concerning wastewater handling and soil disposal from trenching work. The waste 

management plan would be included with the 100 Percent Design Submittal. 

Test borings for the sheet pile test cells are reported in the Barrier Wall Technical 

Memorandum . 
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5.0 PERMIT/APPROVAL REQUIREMENTS 

The remedial activities are being conducted pursuant to a Unilateral Administrative Order 

(UAO) which defines the framework under which the remedial design and remedial 

action is to proceed. Paragraph 28 of the U AO states that the actions required by the 

UAO are consistent with the National Contingency Plan, as amended, and CERCLA. 

Paragraph 52 goes further to state that permits are not required for any on-site activities. 

Given these facts, no permits are needed for construction of the barrier wall and the 

extraction system or operation of the extraction system at the ACS Site. Thus, design 

concepts and details have considered, as appropriate, compliance with the intent of 

applicable laws or regulations, even though permits will not be required. Key regulatory 

programs which have been evaluated are discussed in the following paragraphs. 

5.1 WELL INSTALLATION REQUIREMENTS 

Pursuant to CERCLA and UAO authorization, no permits are required for the BWES 

installation at the ACS Site. Design and construction details regarding the piezometers 

and the extraction trench will be prepared in advance of construction activities and 

submitted to the U.S. EPA for review. 

5.2 CONSTRUCTION/BUILDING PERMIT 

Pursuant to CERCLA and UAO authorization, no permits are required for installation of 

barrier wall at the ACS Site. However, the barrier wall design will meet the applicable 

state and local guidelines. 

5.3 EFFLUENT DISCHARGE QUALITY CRITERIA 

Groundwater from the BWES extraction trenches will be pumped directly to the PGCS 

treatment facility. Effluent discharge quality criteria for the PGCS treatment facility are 

discussed in the "PGCS 50 Percent Design Submittal dated March 1996". 
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5.4 UTILITY CONNECTIONS 

Temporary utility connections required for the BWES construction include water and 

electric power supply. No permit requirements are anticipated for temporary utility 

connections. The source for each utility connection is described below. 

5.4.1. Water 

Potable and fire water for the BWES will be brought from the PGCS treatment system 

building if needed for construction. No permanent water connection is required for 

operation of the BWES. 

5.4.2. Electric Power Supply 

The new power service to be installed for the PGCS treatment facility will be used for the 

BWES. Alternately, an existing power line in the proximity of the BWES construction 

location may be tapped with a temporary connection. No permits will be required for 

these temporary services. 

No permanent power connection is required in conjunction with the BWES operation. 

5.5 TEMPORARY DISCHARGE OF CONSTRUCTION DEWATERING WATER 

Temporary dewatering will occur during construction of the barrier wall and possibly 

during construction of the extraction trenches and conveyance lines. Dewatering water 

generated during the construction activities will be collected and the solids will be 

allowed to settle out. The settled water will then be treated by filtration and granular 

activated carbon adsorption. The temporary treatment system will be located close to the 

construction area to prevent long pipe runs. Treated water from the carbon units will be 

discharged to nearby drainage pathways. Spent cartridge filters and settled solids will be 

collected and periodically transported off site for disposal. Montgomery Watson is 

currently working out the specifics of this approach to handling the dewatering water 

with the U.S. EPA and IDEM. 
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6.0 CONSTRUCTION COST ESTIMATES AND SCHEDULE FOR 

PROJECT COMPLETION 

6.1 CONSTRUCTION COST ESTIMATES 

The total estimated construction costs for the barrier wall and associated groundwater 

extraction system are provided in Table 6-1. The costs presented in the table are the 

installed costs for the facilities including equipment purchase costs, installation, and 

construction management costs. Table 6-l also provides an estimate of the annual 

operations and maintenance costs based on 24-hour per day, 365-day per year operation 

of the groundwater extraction system. Note that the annual operation and maintenance 

costs for treatment of extracted groundwater were included in the cost estimates for the 

PGCS treatment facility. 

6.2 SCHEDULE FOR PROJECT COMPLETION 

The schedule for completion of the pre-construction and construction activities is being 

integrated into the overall project schedule. A detailed, specific schedule for the 

construction will be developed once an approximate start date is agreed upon. 

Construction of the BWES facilities is anticipated to take approximately three months 

from notice-to-proceed. Construction of the BWES is expected to be completed by 

December 6, 1996. Startup and testing of the facilities is expected to take an additional 

two weeks following completion of construction. 

Banier Wall 50 Percent Design Submittal June 1996 ACS NPL Site RDIRA 

6-1 



···. 

----

TABLE6-l 

ESTIMATED COSTS 
BARRIER WALL AND ASSOCIATED GROUNDWATER EXTRACTION 

SYSTEM AND PILOT TEST CELLS CONSTRUCTION 

Item 
Number Description Cost 

2 

3 

4 

5 

6 
7 

Item 

Barrier Wall w 

Groundwater Extraction System \3) 

Conveyance Trench and Piping 14
) 

Performance Monitoring System 15
) 

Pilot Test Cells <6
> 

Contractor's Insurance, Overhead, and Profit 
Engineering Oversight, Reports, As Builts 

Total Project Capital Cost 

Subtotal 

Subtotal 

$1,200,000 

$196,306 

$70,000 

$51,270 

$330,000 
$1,847,576 

$231,000 
$92,379 

$323,379 

$2,170,955 

Number Description Annual Cost 

(l) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Extraction System Equipment Maintenance 

2 Piezometer Rehabilitation 17
> 

3 Labor for Extraction System Operation 

4 Labor for Water-Level Measurements <
8

' 

5 Reporting and Documentation 191 

Total Annual O&M Costs 

Capital costs are inclusive of material, labor, installation, and subcontractor costs. 

$4,000 

$21,885 
$8,800 

$17,600 

$10,000 

$62,285 

Based on the proposed costs by the selected subcontractor for the present alignment. 

Costs for nine extraction trenches, each I 00 feet long and to a maximum depth of 35 feet. 

Costs for a l foot wide trench with a 2-inch HDPE and l-inch PVC lines, each 3,400 feet 
long. Trench to be backfilled with native material with minimal compaction. 

Fifteen new, 2-inch PVC piezometers are assumed to an average depth of 20 feet; 
stainless steel or PVC Sch. 40 screen with an above-ground termination. 

Based on the proposed costs by the selected subcontractor for the proposed dimensions. 
Test cell dewatering system and water treatment are not included. 

Assumed rehabilitation every two years for each piezometer. 

Labor costs based on the proposed sampling frequency in the PSVP (Section 9.0). 

Costs for additional reporting beyond the PGCS facility documentation. 
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7.0 AMENDMENT ll TO SITE SAFETY PLAN FOR 

BWES CONSTRUCTION ACTIVITIES 

7.1 INTRODUCTION 

This Site Safety Plan (SSP) Amendment has been prepared to supplement the Pre-Design 

Site Investigation, American Chemical Service, Inc. (ACS) SSP (referred to hereafter as 

the original SSP) developed in August 1995 for field activities at the ACS Site in Griffith, 

Indiana. This amendment is designed to provide site-specific information for the 

protection of field members during the Barrier Walls/Extraction System/Performance 

Monitoring System (BWPS) construction and installation. Field team members will 

follow the original SSP, except where noted in this amendment. 

The field team members will be trained to follow the specific ACS Health and Safety 

requirements. These requirements will be followed during construction activities within 

an operating chemical facility at the Site. 

7.2 BACKGROUND 

The BWPS project includes the following: 

• Construction of a subsurface barrier wall to contain the waste areas and limit 

groundwater excursion from these areas. 

• Installation of monitoring wells and piezometers to assess the adequacy of the 

barrier walls. 

• Construction of a groundwater extraction system . 

• Sheet pile construction of test cell structures . 

Construction activities are anticipated to occur throughout the entire Site. 
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7.3 CONSTRUCTION ACTIVITIES HAZARD ANALYSIS 

Montgomery Watson will have at least one person at ACS during construction activities 

to provide project management and oversee site activities. Montgomery Watson will also 

provide personnel to conduct health and safety tailgate meetings and conduct health and 

safety audits. Specialty subcontractors will perform site preparation and construction 

tasks, which include: 

• Monitoring wells and piezometer installation 

• Soil excavation and trenching 

• Backfill placement and soil compaction 

• 

• 

• 

• 

• 
• 

Excavation/remediation of PCB-containing soils and waste materials 

Electric serv1ce installation and maintenance 

Piping and controls installation for groundwater extraction system 

Sheet pile driving operations for test cell construction 

Soil amendment and mixing for barrier wall construction and placement 

Subsurface barrier wall construction . 

Standard operating procedures (SOPs) for safe operation of equipment and acceptable 

execution of construction tasks will be provided on-site by the subcontractors. 

Additional SOPs are provided in Attachment A of this document. Included in this section 

are some general practices that will be enforced on-site during BWPS construction 

activities. 

Chemical hazards from waste materials found at the ACS Site are addressed in Section 2 

of the original SSP. fT 'ard evaluation techniques and the air monitoring strategy, as 

discussed in Section 5 of the original SSP, are prescribed to adequately evaluate the 

health implications of possible contaminants found at the ACS Site. Conformance with 

Section 5 of the original SSP is key to adequate assessment of health risks from airborne 

contaminants. The requirements for calibrations and frequency of direct monitoring are 

significantly related to the adequacy of the air monitoring strategy suggested in this 

document, as well as the requirements for monitoring for hydrogen cyanide gas and vinyl 

chloride. 

Waste characterization data from the Draft Barrier Wall Alignment Investigation 

Technical Memorandum (dated March 14, 1996) were available for the preparation of 
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this document, and indicate the need for additional worker protection measures during 

BWPS construction activities. 

Intrusive activities for this project include trenching, excavation, drilling, or sheet pile 

driving. The Barrier Wall Alignment Investigation project indicated the extent of waste 

materials to be contained by the barrier wall, and directed the placement of the barrier 

wall to confine groundwater and waste materials. The area around SB 127 could not be 

realigned, and will likely require construction in PCB-containing materials. Any 

materials excavated from this or other unanticipated "hot spots" should be stored 

separately, suitably containerized, and handling activities minimized and equipment 

adequately decontaminated. Employee health concerns from PCBs are confined to 

contact and transport risks; the vapor emissions from such materials are negligible. The 

use of rubber boots, heavy Nitrile (> 11 mls. thick) gloves, and permeable-resistant 

overalls (such as Saranex), and eye and face protection will be required for any activities 

which will bring personnel in contact with PCB-containing materials. Adequate 

decontamination measures will include scrubbing with water-detergent mixtures (such as 

one ounce Alconox/one gallon water) and clean water rinse, and segregation, 

containment, and disposal of equipment and apparel intended for single use. 

The potential for encountering remnant waste materials during intrusive activities, or 

disturbing media with the potential to emit volatile organic compounds (VOCs) exists for 

the entirety of anticipated intrusive activities. Therefore, real-time monitoring of 

breathing zone atmospheres will be required once every hour during intrusive BWSP 

construction activities. The use of a photoionization detector (PID) with a minimum 11.7 

eV lamp or flame ionization detector (FID), calibrated to a suitable (such as isobutylene) 

ionizable compound da;·v will facilitate adequate field screening for VOC atmospheres. 

As discussed in Section 5 of the original SSP, any readings above background will 

necessitate the use of respiratory protection by affected employees. 

Noise and biological hazards are addressed in section 4 of the original SSP. The SOP for 

temperature stress is found in Appendix E of the original SSP, and general hazards 

specific to construction activity are addressed in Appendix F of the original SSP. 

All trenching and excavation activities will be conducted in accordance with 29 CFR 

Subpart P. Safety precautions to be used during excavation and trenching activities are 

summarized below. 
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• Safety rules for heavy equipment and traffic discussed in Section 4 of the 

original SSP will be followed. 

• All utilities will be cleared as discussed in Section 4 of the original SSP. 

• Air monitoring for VOCs will be performed as described in this amendment. 

Dust suppression by water spray will be implemented for any dust generated 

during invasive activities. Dust suppression will eliminate the need to conduct 

real time air sampling for contaminants that adhere to dust. 

• No trench or excavation will be left unattended or open without adequate 

barricades, caution tape, and warning signs. 

• Personnel and equipment will maintain a minimum two foot clearance from 

the edge of any excavation or trench. 

• Subcontractor employees will enter trenches greater than 4 feet in depth 

during this project. A health and safety plan will be written by the 

subcontractor performing the trenching work and submitted as an addendum 

to this health and safety plan. 

• Work areas will be kept free of materials, obstructions, and substances that 

could cause a surface to become slick or otherwise hazardous. 

• Unattended excavations must be properly covered or otherwise secured when 

work is not active. 

• Soil shall be backfilled as soon as possible. 

Electrical work will be performed only by a trained, experienced, and licensed electrical 

subcontractor, and will conform with 29 CFR 1910.147. 

Sheet pile installation wilJ be performed by an experienced subcontractor licensed in 

Indiana. Clearance of the height of vertical sheet pile plus twenty feet will be maintained 

for all overhead utilities in the vicinity of sheet pile driving activities. 
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General health and safety procedures will be included as Appendix E (to be submitted 

with the 100 Percent Design Submittal). Guidance for the safe operation of industrial 

trucks, cranes, power tools, and welding and electrical equipment will be included in 

Appendix E. 

7.4 TASK-SPECIFIC LEVELS OF PROTECTION 

The initial level of employee personal protection ensemble is Level D (coveralls or long 

pants and long-sleeved shirt, hard hat, safety glasses, and steel-toed boots). Action levels 

for upgrading personal protective equipment (PPE) are discussed in Section 5 of the 

original SSP. 
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8.0 CONSTRUCTION QUALITY ASSURANCE PLAN 

8.1 PURPOSE 

This Construction Quality Assurance Plan (CQAP) has been prepared as part of the 

Remedial Action (RA) for the barrier wall at the ACS Site. The purpose of this CQAP is 

to outline the personnel and methods involved in verifying compliance with the Remedial 

Design and contractual and regulatory requirements. 

8.2 SCOPE 

Included in this CQAP are the following elements: 

• Description of parties involved in completion of this phase of the RA, as well 

as discussions of their responsibility, authority, and qualifications. 

• Description of construction quality assurance procedures used to evaluate the 
RA. 

• Description of documentation and record keeping activities. 

8.3 RESPONSffiiLITY AND AUTHORITY 

The organizational structure for this phase of the RA activities to be implemented at the 

ACS Site has been designed to facilitate communication and reporting during the 

execution of construction. Construction activities to be conducted within the ACS 

facility will require constant communication between ACS, Montgomery Watson, and the 

subcontractors. The key personnel tasked with quality control and oversight of 

construction activities for the barrier wall are listed below. 

Principal-In-Charge 
Program Manager 
ACS Contact 
Engineering Manager 
Construction Manager 
Construction Superintendent 
On-Site Safety Officer 
Construction Quality Assurance Inspector 
Construction Quality Assurance Manager 

Barrier Wall 50 Percent Design Submittal June 1996 

8-1 

Mr. Joe Adams 
Dr. Pete V agt 
Mr. Tom Froman 
Mr. Ron Schlicher 
Mr. Todd Lewis 
Mr. Ben McGeachy 
Mr. Lee Orosz 
Mr. Lee Orosz 
Mr. Joe Willich 
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The primary responsibilities of the above listed individuals are summarized below. 

8.3.1. Principal-In-Charge 

The Principal-In-Charge will act as the primary liaison between the ACS Steering 

Committee, U.S. EPA, IDEM, and Montgomery Watson and its subcontractors. The 

Principal-In-Charge will be directly responsible for the contractual commitments, 

assuring that the necessary resources are dedicated to the project, and for the overall 

project quality. The Principal-In-Charge will review all pertinent documents and 

submittals which are part of the RDIRA work at the ACS Site, and approve all change 

orders or modifications to the project scope of work. The Principal-In-Charge will also 

certify that information contained in submissions is true accurate and complete. 

8.3.2. Program Manager 

The Program Manager will be responsible for generating and updating the cost, schedule, 

and performance reports, and providing input to the Principal-in-Charge on an as-needed 

basis. The Program Manager will assist the Principal-in-Charge by ensuring that the 

necessary resources are committed to the project. The Program Manager will also be 

responsible for approving the project-specific documents, task deliverables, and work 

plans, authorizing assignment to the project team members, and establishing and 

enforcing work element milestones for timely completion of RA work. The Program 

Manager will be the primary day-to-day link between the project personnel and the 

agency representative. 

8.3.3. Engineering Manager 

The Engineering Manager will be responsible for the successful execution and 

administration of all engineering-related activities. Primary engineering responsibilities 

include development of adequate construction documents, securing the required permits, 

shop drawing review, as-built drawing development, and overall conformance to the 

applicable regulations and work controlling documents. The Engineering Manager will 

be the main liaison between the field teams and engineering support teams during the 

construction phase. 
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8.3.4. Construction Manager 

The Construction Manager is responsible for ( 1) successful execution and administration 

of all construction activities related to the ACS Site, (2) ensuring that all construction 

activities proceed in accordance with the approved construction documents, (3) ensuring 

that all field activities are conducted in compliance with the applicable regulatory and 

health and safety requirements, (4) collecting all pertinent information specified in the 

construction documents for submittal to the Engineering Manager, (5) resolving site 

problems and informing the Engineering Manager of the same, (6) approve/disapprove all 

material and labor costs for field work, (7) negotiate construction change orders, and (8) 

review all field data. 

8.3.5. Construction Superintendent 

The Construction Superintendent is responsible for the overall direction of the field team. 

The Construction Superintendent is also responsible for ensuring contractual compliance 

through implementation of the practices and procedures described in the contract 

documents, for supervision/field inspection functions, and for facilitation and integration 

of field activities. The Construction Superintendent will report directly to the 

Construction Manager. 

8.3.6. On-Site Safety Officer 

The On-Site Safety Officer is responsible for ensuring that the construction activities are 

in compliance with the approved Health and Safety Plan. The On-Site Safety Officer will 

hold tailgate meetings and keep the field team members informed of the site hazards. 

The On-Site Safety Officer will report to the Construction Manager. 

8.3.7. Construction Quality Assurance (CQA) Inspector 

The CQA Inspector is responsible for observing and documenting activities related to the 

completion of the RA. The CQA Inspector will observe and document work completed 

at the Site and verify that installation requirements are met. The CQA Inspector is 

responsible for assuring that quality assurance testing is completed in accordance with the 

specifications, and that elements of the RA meet the specifications. 
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The CQA Inspector will maintain daily reports of construction activities at the Site. 

Included in these reports will be a summary of the days activities, a discussion of 

problems encountered and their solutions, and a discussion on deviations from the 

approved design. Reports will also include a description of quality assurance testing 

activities and results. The CQA Inspector will be responsible for the oversight of any 

laboratory testing completed to fulfill requirements of the specifications. 

8.3.8. Construction Quality Assurance (CQA) Manager 

The CQA Manager is responsible for assuring that all construction activities are 

performed in accordance with the Construction Quality Assurance Plan (CQAP). The 

CQA Manager will oversee the activities of the CQA Inspector and wi!l resolve all 

construction quality problems that may arise. The CQA Manager will maintain daily 

reports of construction activities in his files. The CQA Manager will work independently 

of the Construction Manager and will report construction quality problems directly to the 

Engineering Manager. 

8.3.9. Other Montgomery Watson and Subcontractor Staff 

All Montgomery Watson and subcontractor staff are responsible for complying with the 

construction documents, work plans, procedures, and instructions. The type of 

subcontractors to be used at the Site include the following: 

• Well Drillers~ 

• Barrier Wall Subcontractor; 

• Material Suppliers~ and 

• Geosynthetic Testing Subcontractor 

The Construction Superintendent, with assistance from the Construction Manager, will 

provide coordination of the subcontractor activities, including contract bidding and 

execution, scheduling, site access, equipment and material movement, and 

documentation. 

Barrier Wall 50 Percent Design Submittal June 1996 ACS NPL Site RD/RA 

8-4 



8.4 PRECONSTRUCTION PHASE QUALITY ASSURANCE 

8.4.1. Purpose and Scope 

This section presents the specific preconstruction-phase quality assurance requirements 

for the construction activities at the ACS Site. 

8.4.2. Meeting Requirements 

A preconstruction meeting will be held at the Site prior to beginning of the work 

associated with this phase of the RA. The preconstruction meeting will be attended by an 

ACS representative, a representative of the ACS Technical Committee, the Construction 

Manager, the Construction Superintendent, the CQA Inspector, representatives of the 

U.S. EPA and IDEM, and selected subcontractors. This CQAP will be reviewed along 

with other pertinent site documents to ensure that the responsibility of each party is well 

defined and understood. The ?reconstruction Meeting Agenda will be prepared by 

Montgomery Watson and distributed to all involved parties in advance of the meeting. 

The meeting will be documented by the Site Manager, and minutes will be transmitted to 

all participants. 

8.4.3. Preconstruction Checklist Items 

Each of the following items must be completed prior to commencing field work: 

• Montgomery Watson will provide any required permits or approvals for the 
barrier wall construction; 

• 

• 

Review ot tnc Health and Safety Plan and worker training status; 

Identification of all project team members and listing of 24-hour telephone 
numbers; 

• Identification of site access/restrictions; 

• Verification of availability and location of utilities; 

• Identification of ACS-owned utilities and features that must be permanently 
relocated or temporarily displaced by ACS prior to construction of the barrier 
wall: 
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• Finalization and approval of the project schedule; 

• Ensure that subcontractors will be ready, under contract, and bonds and 

insurance will be provided in accordance with the project schedule. 

Additional information on several of the checklist items is presented below. 

8.4.3.1. Permits. Under the CERCLA authorization, no federal or state permits are 

required for any on-site activities involved as part of the construction of the barrier wall. 

However, permits and/or approvals may be required for off-site activities and from the 

local utility agencies. Montgomery Watson will coordinate the permits or approvals with 

local agencies in advance of the RA work. 

8.4.3.2. Site Access and Restrictions. The construction activities will be coordinated in 

advance with the appropriate point of contact for the ACS facility (Mr. Tom Froman). 

Montgomery Watson will provide notification for all work planned at the Site and 

identify issues affecting the performance of work at the ACS facility. 

8.4.3.3. Availability of Utilities. Potable water, sewer, gas and electric service will be 

provided by ACS and the local utility companies; however, Montgomery Watson will 

arrange for utility connections. Locations of underground utilities which may affect the 

excavation will be checked. 

8.4.4. Submittals 

The submittals during tltc ~reconstruction-phase will include: 

• Health and Safety Plan addendum 

• Applicable permits and/or approvals from local agencies 

8.5 CONSTRUCTION-PHASE QUALITY ASSURANCE 

8.5.1. Purpose and Scope 

This section presents the specific construction phase quality assurance activities for the 

ACS Site. 
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8.5.2. Meeting Requirements 

Construction Progress Meetings will be held on a weekly basis and chaired by 

Construction Superintendent. The primary subcontractors must send an authorized 

representative to each meeting. 

The RPM meetings will be held as required and chaired by the U.S. EPA or their 

designated representative. Montgomery Watson will attend all RPM meetings during the 

course of this contract. Subcontractors will not be required to attend these meetings, 

unless requested by ACS or Montgomery Watson. The intent of the meetings will be to 

provide the RPM with a progress update and to work through any regulatory related 

issues that might hold up the progress of the work. 

8.5.3. Inspection and Observation 

8.5.3.1. Construction Progress and Conformance Inspections. [To be determined] 

8.5.3.2. Health and Safety Compliance Inspections. For the ACS Site work, periodic 

health and safety inspections will be conducted by the Construction Superintendent in 

accordance with the Health and Safety Plan. 

8.5.4. Reporting and Documentation 

8.5.4.1. Daily Construction Reports. Daily construction reports summarizing 

inspection results will be submitted during the course of the construction. The CQA 

Manager will produce the daily construction reports and submit them to the Site and 

Engineering Managers. In tum, the Construction Manager will submit the reports to the 

U.S. EPA personnel. The daily reports will address the following issues: 

• Weather conditions; 

• Name of each subcontractor on the job that day, including number of manual 

workers by craft and names of non-manual workers (supervisors) at the Site; 

• List name, employer, and time in and out of any visitors to the Site; 

Barrier Wall 50 Percent Design Submittal June 1996 ACS NPL Site RD/RA 

8-7 



• List identity, size and type of all major pieces of equipment at the Site each 

day. Indicate if idle, and reason, if applicable; 

• Log status of all work started and in progress, including the entity perfonning 

the work; 

• 

• 

• 

• 

Record type and quantity of materials delivered to the job; 

List any samples collected and tests performed; 

Record movement of major construction equipment to and from the job site; 

Reference any quality deficiencies or unsafe conditions, and actions taken to 

correct the same; 

• List all tests performed at the Site. Results should be reported by the lab 

making the test. Note the location of the test and the report number; 

• Signature of person preparing the report, including full name, title and date; 

Any photographs of the construction activities will be cross referenced with observation 

and testing information. The photographs will serve as a pictorial record of work 

progress, problems, and mitigation activities. The basic file will contain color prints. 

Negatives will be stored in a separate file. 

8.5.4.2. Field Testing Reports. Records of field and laboratory testing performed at the 

Site must be managed by the CQA ln.:._t-'CCtor. A summary list of test results will be 

prepared by the CQA Inspector on an ongoing basis, and submitted to the Construction 

Manager. 

8.5.4.3. Progress Reports. The ACS Steering Committee will submit to the U.S. EPA 

signed monthly reports during the construction phase. These progress reports will 

include as a minimum (and as appropriate): 

• A description and estimate of the percentage of the RA work completed; 

• Summary of findings: 
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• Summary of changes made m the RA from the original plan during the 

reporting period; 

• Summaries of contacts with representatives of the local community, public 

interest groups, or State government during the reporting period; 

• Summary of problems or potential problems encountered during the reporting 

period, and actions being taken to address these problems; 

• 

• 

• 

• 

• 

Changes in key personnel during the reporting period; 

Projected work activities for the next reporting period; 

Copies of daily reports, inspection reports, and laboratory/monitoring data; 

Comparison of working schedule to project schedule; 

Summaries of conference calls and meetings held during the reporting period 

between the ACS Technical Committee and the U.S. EPA. 

• Copies of contractor progress reports prepared by Montgomery Watson. 

8.5.4.4. Inspection Reports. Inspection Reports will be completed after each of the 

required inspections have occurred to document the inspections. Documentation of the 

inspections will be prepared by the Construction Manager and will be issued to all 

participants in the inspection meeting. 

8.5.4.5. Record Drawings. The Construction Manager or designated representative will 

maintain a set of marked-up drawings which will be updated on a continuous basis. The 

record drawings will include as a minimum: 

[To be determined] 

A copy of the final record drawing will be submitted to the ACS Steering Committee at 

the completion of the project. 
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8.5.5. Sampling and Testing 

[To be determined] 

8.6 POST -CONSTRUCTION PHASE QUALITY ASSURANCE 

8.6.1. Purpose and Scope 

Post-construction phase quality assurance requirements for the ACS Site are detailed in 

this subsection. This phase of quality assurance will be conducted by the CQA Inspector. 

8.6.2. Inspections 

8.6.2.1. Prefinal Inspection. As the project ts nearing completion, a prefinal 

inspection/meeting will be held at the Site. The prefinal inspection will be attended by a 

representative of the ACS Technical Committee, the Construction Manager, the 

Construction Superintendent, and a representative from the U.S. EPA The prefinal 

inspection will consist of a walk-through inspection of the entire project area and all 

facilities. The prefinal inspection will determine whether the project is being completed 

consistent with the contract documents. Any outstanding construction items noted during 

the prefinal inspection will be recorded in a meeting. A prefinal inspection report will 

outline the outstanding construction items, actions required to resolve items, completion 

dates for these items, and the date for the final inspection. 

8.6.2.2. Final Inspection. Upon completion of any outstanding construction items, a 

final inspection meeting will be held at the Site. The final inspection will be attended by 

a representative of the ACS Technical Committee, Construction Manager, Construction 

Superintendent, and a representative from the U.S. EPA. The final inspection will consist 

of a walk-through inspection of the entire project area and all facilities. The prefinal 

inspection report will be used as a checklist and will focus on the outstanding 

construction items. 

8.6.3. Final Construction Report 

Following the final inspection, a Final Construction Report will be prepared by the CQA 

Manager and a registered professional engineer and will be submitted to the ACS 

Steering Committee for submittal to the U.S. EPA. The Final Construction Report will 
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confirm that the work has been performed in substantial compliance with the design plans 

and specifications. The Final Construction Report will include the following: 

• Summary of construction activities; 

• Data quality control reports for field activities, including sampling and 

analytical results and other field inspections; 

• Marked-up drawings indicating any deviations in the construction work from 

the original design drawings; 

• Photographic documentation. 

8.6.4. Final Storage of Records 

Final storage of the completion of the RA will be maintained in the Site Manager's files. 

Copies of reports and other submittals will be retained by the ACS Steering Committee 

and the U.S. EPA. 
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9.0 PERFORMANCE STANDARD VERIFICATION PLAN 

9.1 INTRODUCTION 

This section presents the Performance Standard Verification Plan (PSVP) that will be 

used to assess the performance of the Barrier Wall and associated Groundwater 

Extraction System (BWES) to be implemented at the ACS Site. The purpose of the 

PSVP is to delineate the approach to be used to measure performance of the BWES and 

to ensure that both short-term and long-term performance standards for this portion of the 

remedial action are met. 

The PSVP for the BWES includes the following plans: 

• A Performance Monitoring Program which delineates the field measurements 

to be conducted to monitor the performance of the BWES. (The monitoring 

program is described in the following section.) 

• A Quality Assurance Project Plan (QAPP) which presents the organization, 

objectives, functional activities, and specific quality assurance (QA) and 

quality control (QC) activities associated with the BWES performance 

monitoring. The QAPP also describes the specific protocols to be followed 

for water level measurements and other field analyses. (A draft QAPP will be 

included as Appendix Fin the 100 Percent Design Submittal.) 

• A Health and Safety Plan (HSP) designed to protect on-site personnel and area 

residents from physical, chemical and other hazards posed while ._...._:tducting 

the performance monitoring of the BWES. (A draft HSP will be included as 

Attachment A to Appendix F.) 

9.2 PERFORMANCE MONITORING PROGRAM 

The primary objectives of the BWES are to 1) prevent the migration of contaminants 

from the waste areas (specifically the Still Bottoms Pond Area and the Off-Site 

Containment Area) to the site boundary, 2) initiate the dewatering of the waste areas, and 

3) minimize the recharge of groundwater from surrounding areas while the waste areas 

are being dewatered. Two sets of performance standards have been established to 
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confirm that the stated objectives are being met. The first set of standards is quantitative 

in nature and provides a tool to aid in field measurement of the system's performance. 

These performance standards are as follows: 

1. An inward gradient across the barrier wall 

2. A negligible response in certain exterior monitoring wells during the 

barrier wall performance pump test 

The second set of standards is a qualitative measurement of the system's performance. 

These standards will help in establishing a trend to measure the long-term performance of 

theBWES. 

3. An initial decrease in the water level within the barrier wall which will be 

maintained 

4. A decreasing trend in the annual volume of water pumped from the 

extraction system within the barrier wall 

The first and third performance standards will be assessed using water level data from 

several existing and new piezometers; the second performance standard will be assessed 

by conducting the specific pump test procedure described in Section 9.2.3; and the fourth 

performance standard will be assessed using pump discharge data. 

In addition to the above standards, performance of the BWES will be measured based on 

the concentrations of . ')Cs in the existing and proposed piezometers outside the barrier 

wall. In general, the data will be evaluated to confirm that there is no evidence of 

contaminant migration through or under the wall. The sampling and analytical protocols 

for the existing and proposed monitoring wells will be as specified for the quarterly 

monitoring program to be submitted under a separate cover. 

Extracted groundwater from the BWES will be conveyed to the PGCS for treatment and 

subsequent discharge. Performance standards and the associated monitoring program for 

the treatment system are included in the PGCS PSVP which was submitted previously. 
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9.2.1. Water Level Measurements 

Water level measurements will be taken at periodic intervals to verify that an inward 

gradient exists and to confirm that the water level within the barrier wall has been 

lowered. Figure 9-1 shows the existing and proposed piezometers that will be used for 

this purpose. The frequency of water level readings is shown in Table 9-1. 

It is important to note that the "inward gradient" performance standard assumes that the 

water table outside the barrier wall will not drop significantly. This may not be the case 

along the northern and western portions of the barrier wall while the PGCS extraction 

trench is operating. The extraction trench may significantly lower the water table outside 

the wall in these are:1s and it may initially do so faster than the BWES extraction system 

lowers the interior water table. If this happens, the inward gradient performance standard 

will not be considered appropriate. 

9.2.2. Extraction Pump Discharge Data 

The flowrate and volume of water discharged from the groundwater extraction pumps 

will be used to help confirm that the barrier wall is meeting the objective of minimizing 

the recharge of groundwater from surrounding areas. If the pump discharge data show 

that the annual volume of water pumped is decreasing, and the water level data (see 

Section 9 .2.1) demonstrate that the water level within the barrier wall has been lowered, 

then it can be concluded that the barrier wall is meeting this objective. 

A flow meter will be installed on the common discharge line from the extraction pumps 

to measure the comt · __ .... d cumulative flow from the entire extraction system. The 

frequency for collecting the pump discharge data is shown in Table 9-1. 

9.2.3. Barrier Wall Performance Pump Tests 

Upon completing construction, the performance of the barrier wall will be assessed by 

conducting a pump test at each extraction trench. To conduct the pump test, two 

piezometers will be installed at each extraction sump location: one piezometer will be 20 

feet from the sump toward the interior of the Site and the other piezometer will be 10 feet 

outside the wall as shown in Figure 9-1. 
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TABLE9-1 

BWES MONITORING PROGRAM 

Cumulative Time Monitoring Monitoring 
from Startup Point Requirement Frequency 

0-7 days P-20 and P-64 thru P-78 Measure water levels Once per day 

EW-10 thru EW-18 Measure water levels Once 

EW-10 thru EW-18 Read totalized and Once per day 
discharge lines and instantaneous flow 

common discharge line 
• 

8-30 days P-20 and P-64 thru P-78 Measure water levels Once per week 

..-..._ EW-10 thru EW-18 Measure water levels Once per week 

- EW-10 thru EW-18 Read totalized and Once per week 
discharge lines and instantaneous flow 

common discharge line 

31-90 days P-20 and P-64 thru P-78 Measure water levels Once per month 

EW-10 thru EW-18 Measure water levels Once per month 

EW-10 thru EW-18 Read totalized and Once per month 
discharge lines and instantaneous flow 

common discharge line 

90 days onward P-20 and P-64 thru P-78 Measure water levels Once per quarter 

EW-10 thru EW-18 Measure water levels Once per quarter 
,-~--. 

EW-10 thru EW-18 Read totalized and Once per month 
discharge lines <~r:i instantaneous flow 

common discharge line 
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A 72-hour pump test will then be conducted at each location. The performance of the 

barrier wall will be evaluated by measuring water levels in the piezometers. If the water 

level in the outside piezometer drops more than 0.1 feet (adjusted for outside influences) 

while the extraction system is operating, the barrier wall will be deemed as having failed 

the performance test. Water levels in other piezometers outside the influence of the 

pump tests will also be monitored to verify that barometric pressure or other factors are 

not causing water level fluctuations in excess of 0.1 feet. If the water level in the inside 

piezometer does not drop more than 0.1 feet during the pump test, then the test will be 

considered unrepresentative. Details of the pump test are to be included in the QAPP in 

Appendix F (to be provided with the 100 Percent Design Submittal). 
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BARRIER WALL PERFORMANCE SPECIFICATION 

1.1 BARRIER WALL OBJECTIVE 

The objective of the barrier wall is to provide a continuous, vertical, hydraulic cutoff wall 

encompassing substantially all known subsurface wastes, as well as the higher 

concentrations of contaminated groundwater. The constructed low hydraulic 

conductivity barrier wall, keyed into a natural low hydraulic conductivity clay stratum, 

will provide isolation of contaminant sources during groundwater pump and treat 

remediation inside and outside the barrier wall. To limit groundwater inflow during 

interior pumping and contaminant migration during exterior pumping, the barrier wall 

should have a design hydraulic conductivity of lxl0-7 crnls or less. The barrier wall must 

be designed to maintain its low hydraulic conductivity, subject to the known 

contaminants and concentrations, for an extended period of time. Pump and treat 

operations inside the barrier wall may result in isolated or broad areas that are completely 

dewatered to the top of the clay confining stratum, resulting in a potential of 30 feet of 

hydraulic head (and thus gradient) on the outside of the barrier wall. 

1.2 PERFORMANCE 

The barrier wall shall be keyed into the clay confining layer, to an adequate depth, 

designed by the Bidder, to maintain a vertical barrier. The barrier wall shall not fully 

penetrate the confining layer, or cause the migration of groundwater between the upper 

and lower aquifers. 

The barrier wall must be at a minimum able to demonstrate performance in meeting the 

objective stated herein for a period of five years beyond construction completion. 

Barrier wall performance testing and monitoring shall be conducted on behalf of the ACS 

Executive Committee. Groundwater extracted during the performance monitoring will be 

managed on site on behalf of the ACS Executive Committee. The CONTRACTOR may 

observe performance monitoring at his choice. 

1. Following construction, a three-well monitoring system will be installed at 

no greater than 500-foot intervals along the barrier wall alignment. 
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BARRIER WALL PERFORMANCE SPECIFICATION 

1.1 BARRIER WALL OBJECTIVE 

encompassing e wastes, as well as the higher 

concentrations of contaminated groundwater The constructed low hydraulic 

conductivity barrier wall, keyed into a natural low hydraulic conductivity clay stratum, 

will provide isolation of contaminant sources during groundwater pump and treat 

remediation inside and outside the barrier wall. To limit groundwater inflow during 

interior pumping and contaminant migration during exterior pumping, the barrier wall 

should have a design hydraulic conductivity of lxl0-7 cm/s or less. The bru.rier wall must 

be designed to maintain its low hydraulic conductivity, subject to the known 

contaminants and concentrations, for an extended period of time. Pump and treat 

operations inside the barrier wall may result in isolated or broad areas that are completely 

dewatered to the top of the clay confining stratum, resulting in a potential of 30 feet of 
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1.2 PERFORMAN<rE 

The barrier wall shall be keyed into the clay confining layer, to an adequate depth, 

designed by the Bidder, to maintain a vertical barrier. The barrier wall shall not fully 

penetrate the confining layer, or cause the migration of groundwater between the upper 

and lower aquifers . 

The barrier wall must be at a minimum able to demonstrate performance il.1 w'"~ting the 

objective stated herein for a period ou_rve ye~yond construction completion. ~)~ ~-* 't <-·'-
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l. Following construction, a three-well monitoring system will be installed at 

no greater than 500-foot intervals along the barrier wall alignment. 
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Additional locations may be chosen based on observations during 

construction oversight. 

2. At each monitoring location, the middle well will be installed 

approximately 10 feet inside the barrier wall. Another well will be 

installed approximately 10 feet outside the barrier wall. The third well 

will be installed further inside the barrier wall, in line and equidistant with 

the other two wells. The wells will extend to the top of the clay confining 

layer, and be screened across the static water table. The middle well will 

be used as a pumping test well, while the outer wells will be used to 

observe the difference in groundwater elevation during pumping. [The 

performance test has been modified slightly since this performance 

specification was issued. The latest revision is presently in the PSVP in 

Section 9.0 of this document.] 

3. A minimum 72-hour pumping test will be performed at each performance 

monitoring location. The pumping flow rate will be adjusted to maintain 

maximum drawdown. A tracer may be introduced into the outer well prior 

to or during pumping. 

4. The barrier wall will be considered to have failed the performance 

monitoring test if there is an indication of significant drawdown or 

increased groundwater flow at the outer well. Significant drawdown will 

be defined as the water level in the outer well dropping more than 0.1 foot 

during the pumping test. If the water level in 'the inner monitoring well 

doe~ .. ---t drop more than O.l foot during the pumping test, the test will be 

considered unrepresentative. The test may be repeated at the discretion of 

the ACS Executive Committee, or one or more new wells may be installed 

if there is suspicion that the existing wells are clogged or otherwise 

unrepresentative. 

5. In the event of a failing performance test, the CONTRACTOR may 

request that the ACS Executive Committee or their representative perform 

a second pumping test to confirm the results of the first test. The 

CONTRACTOR shall bear all costs associated with tests after a failure is 

indicated. Otherwise, the CONTRACTOR shall take the actions specified 
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in the warranty and/or guarantee to repair or reconstruct the barrier wall to 

the satisfaction of the ACS Executive Committee at the CONTRACTOR's 

sole cost and expense. 

6. The barrier wall will be monitored at the discretion of the ACS Executive 

Committee. If failures are found during the warranty period, the 

CONTRACTOR shall repair/replace the barrier wall at CONTRACTOR's 

sole cost and expense. 

7. An alternative to pumping tests, in the case of soil enhanced systems, will 

be the direct sampling of the installed wall material and laboratory testing 

for hydraulic conductivity. Samples would be expected to be retrieved 

with standard soil drilling equipment. 
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• SB222 BARRIER WALL SOIL BORING LOCATION AND NU'-48ER 

APPROXI'-4ATE LOC .. TION OF BARRIER WALL 

RAILROAD TRACK 

TOPOGRAPHIC CONTOUR 

1. BASE lo!AP DEVELOPED FR0'-4 AN AERIAL SURVE'I' '-4AP OF THE SITE 
FLOWN ON lo!ARCH 8. 1994 RY GEONEX CHICAGO "ERIAL SURVEY, INC. 

2. VERTICAL DATUI.! IS U.S.G.S. OATUI.!. CONTOUR INTERVAL IS 2 FEET. 

3. APPROXII.!ATE BARRIER W"LL LOCATION IS BASED ON RESULTS OF SOIL 
BORING PROGRAU. FINAL LOCATION WILL BE OETERI.!INED DURING 
OESIGN.,1,. 

4. SOIL BORINGS PERFORUED J~UARY 17, 1996 THROUGH FEBRUARY 12, 
1996, BY ENVIRONMENTAL ANO f'OUNOArtON ORILLING. 

5. SOIL BORING ELEVATIONS ~D LOCATIONS SURVEYED ON FEBRUARY 12 
AND 1 6, 1996, BY AREA SURVEY. 
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0 PILOT fEST CELL 

• 58222 BARRIFR WALL SOIL GORING I OCA!ION AND NIJMfl[R 

NOTES 

RAILROAD TRACK 

TOPOGRAPHIC CONTOUR 

CROSS SECTION LOCATION 

1. BASE !AAP DEVELOPED FROM AN AERIAL SURVEY MAP OF THE SITE 
FLOWN ON MARCH 8, I 994 BY GEONEX CHICAGO AERIAL SURVEY, INC. 

2. VERTICAL DATUM IS U.S.G.S. DATUM. CONTOUR INTERVAl IS 2 FF.n 

3. SOIL BORINGS PERFORMED JANUARY 17, 1996 THROUGH FEBRUARY 12, 
1996, BY ENVIRONMENTAL AND FOUNDATION DRII LING. 

4. SOIL BORING ELEVATIONS AND LOCATIONS SURVEYED ON FEBRUARY 1 2 
AND 16, 1996, 8Y AREA SURVEY. 
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- PfilOPOS.EO lOO,T lON 
Of 8AAAIE:R WALL 

----SEE £PojLARGED DRAWING 
.--- C-2 FDA DE TAIL 

SH ENLARGED DRAWING 
C-3 FOR DETAIL 

li>PRO\f£0 

M0NTG0MaY WATSON ""'PJIO'I'(O 

1. BAS[ WAP DEIIELOP£0 FROW AN A(R!A.l SU~'IP WAP 
Of lHE ~IT£ FlOWN ON WARCH 8. 1'1'1-4 BY CEON£X 
CHICAGO .t(R\A.l SURV['t, INC. 

?. '1£RT/CA.L DATUM IS U.S.G.S. llATUt.e. COf410UR /NHRVA! 
IS 2 j:E£1. 

), PROPOSED BARRIER 'IAll lOCATION lS BASED ON RfSULT~ 
or SOIL BORING PROGRAM. 

SOIL BORINCS P(RFQRirot(O JANUAs:l'f ) 1. 1996. BY 
EN't'JROM,I:NUL AND fOUNOATION ORILLING. 

5. SOIL BORING £LE'IAliOHS ANO LOC.&TJONS SURVfY£0 ON 
'EBAUARY 12 AND 1£l, 19~~. 6'f AREA SURVEY. 

f.. CONTRAClOR SHALL PROTECT All UT Ill TIES FROW OAWACE . 
UNLESS OfHERWI~E SPEC IF lED CONTRACTOR SHAll REPAIR 
DAMAGED UTILITIES AT NO ADDITIONAL COST. 

f. WHERE CONfLICTS ARE OISCOVEAEO BETWEEN NEW FACILITIES 
A.HO EXIST INC UTiliTIES. THE LOCATION FDA Nf.W F.t.CJLITJES 
"'"" 8( ADJUSTED WITH THE APPROVAL Of WC\. 

Oil( 

Shown location of barrier wallis 
preNmlnary. Anal alignment of the 
barrier wall will be determined after 
design meetings with ACS and 
~I veriftCallon and staking In 
the field. 

OVERALL SITE PLAN 
C-1 



PGCS TRElTWENT 
f ACILITI[S 

1"PVC AIR ,_ -

l"WDPE -. cw • ____,-. 

:LJ:PvC - ~iR
I 
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--~- __________________ .H[_ ______ _ 

NOlES : 

PROVIDE CONNECT IONS FOR CONU.U\NATEO WATER At.IO CQa.FRESS£0 AIR LINES. 

2. LOCATION OF lREt.ICHES AND PJElDMET[RS SUBJECT TO FIELD V£RIF!CATJON 

J. CQHV[YANC£ LINES SHALL BE FIELD ROUTED AND SUBJECT TO BURIED UlltJJJ[S. 
CONVEYANCE LINES SHALL 8[ PLACED A Mllolllii..IN Of 4 rHT BElOW GRAO[. 

-4. RHEA TO SH[[T lr.l 2 FOR [)(TRACTION TRENCH SCHEDULE 

'i. RHfR TO SHEET -..-2 FOR PIEZOWlT[R SCHEDULE 

b. COORDINATES GIV£N fOR Pl[l()W[TERS ARE CENrfR Of BORE:HOlE 

·-0 '/i ill \IG ... £0 ~ AG~A.Ai 

Shown location of barrier wall is 
preliminary. Anal aHQnment of the 
barrier waH will be delermlned after 
design meellng8 with ACS and 
p~ verification and staking In 
the field. 

EXTRACT ION 
TRENCH NO.IJ 

) 

EXTRACTIOH 
TRENCH Jrr40. 8 

EXTRA&l JOH 
TREt«:K NO.1 

MATCH LINE SEE SHEET C-3 

---._ 

.. 
c .• 

tia (:ORACT ION SUWP VAULT 
( TYP. Of 1J I 

I 

tta [J(TRACTION SUMP 
t TTP. Of 'l I 
SEE NOTE 1111 

NEW EXTRACT ION TRENCH 
!TYP. Dr 91 

fili NEW PIEZCM:TER 
ITYP. OF a1 
SE.E NOTE 'l 

PROPOSED LOCAl ION Of 
BARRIER WAll 

I' • 60'-0' 

, ~~ ORA•'~". "UN!!~! f S[()lf'»:!O!,!-'£-'"..Jf!!<!!li!_ ___ _!..LJ.~-~i__j • MONTGOMERY WATSON r..~--~•0.o<V(0;----------~0~'~"-1------~·~·~~~·~·~·~LL~[,~!~R,~C~T~~·~·'~S~T~£W~------~ [ 
EXTRACTION SYSTtM LAYOUT 

HOI t,I(ASI...IIf I' 
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llYP, or 91 11-1 

EXTRACTION SU ... tiB 
·I TVP.: Of CJ I 
SEE NOT£ l C-<f 
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EXTRACT ION 
T~ENCH N0.4 

EXTRACT ION 
TRENCH "10. 5 

) 

EXTRACT ION 
TRENCH NQ. 6 

-NE~ PI ElOM£ TEA 
tTYP. Dr 161 
SH NOTE 4 

N[W [)(TRACTION TRENCH 
I TYP. Of 'l I 

EXTRACT ION 
TRENCH NO.7 

. -

NOT£5 : 

Shown location of barrier wall is 
preliminary. Fmal afignment of the 
barrier wall will be delennlned after 
design meetings with ACS and 
physlcal verification and staking in 
!he field. 

LOCATION Of TRENCHES AND Pl£l0'-€TERS SUBJECT TO FIELD VERIFICATION 

2. CC:WVEYAHCE LINES Sf':.f.LL BE FIHO ROUTED AND SUBJECT TO 8URJ£D UlltJTIES. 
CONVEYANCE LINES SI-IALL BE PLACED A WINIIIIJM or 4 f"EET SHOW GRADE. 

). REFER TO SHEET W-2 FOR OTRACTIOH TRENCH SCH[OUtl 

RHEA TO SHEET W-2 fOR PlEZDiroiETE.A SCHEDUlE 

5. COORO/N . .UES GIVEN FOR PlEZOli£.1(RS .loR£ C£NT£R Of BORFtlOl[ 

APPfiOVEO AW[RJCAN CHE:IotiCAl S[AVI([, INC. CRIHITH. -.ciANA ',ol(fl 

MONTGOMI!IIY WATSON ~~~--------------~'~·~''-+----------~·~·~~~·-·-·~,,~·~·-·-··~'-'~~-'-''-'~'"----------,C-
EXTRACTION SYSTEM LAYOUT ? 

( 
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From: Peter Vagt 

Subject: Evaluation of Extraction Trench and Rate 
De-Watering Areas inside Barrier Wall 
ACS NPL RDIRA 

2100 Corporate Drive 
Addison, IL 
Tel: (708) 691-5020 
Fax: (708) 691-5133 

A Barrier Wall will be constructed surrounding the key waste areas at the ACS Site during the 
second half of 1996. The Barrier Wall System will include a dewatering system to 1) maintain an 
inward gradient on the short tenn and 2), de-watering the interior for the fmal remediation, 
scheduled to begin sometime after 1998. 

Volume of Groundwater 
The 4,000-foot barrier wall will enclose an area of the upper aquifer approximately 730,000 
square feet. The base of the upper aquifer is located at the approximate elevation of 620 feet 
above mean sea level (amsl). The water table within the area to be surrounded by the barrier wall 
ranges from 632 to 635 feet amsl. Therefore, the saturated thickness of the upper aquifer is 
between 12 and 15 feet. Assuming a saturated thickness of 15 feet and an aquifer porosity of 
30%, it can be calculated that the barrier wall will enclose approximately 3.3 million cubic feet of 
groundwater. 

Recharge to Groundwater 
Under the current hydrologic regime, the area to be surrounded by the barrier wall represents the 
highest water table elevations. Therefore, the zone is not recharged horizontally by groundwater 
flow from upgradient areas. Recharge for the area to be contained by the barrier wall is only by 
vertical recharge from infiltration of surface water. The ACS facility currently manages surface 
water by diverting it to several on-site impoundments including the firepond, and also discharging 
the surface water to the wetlands north of the site under a current NPDES permit. 

The fire pond will be closed during the preliminary site preparations for the barrier wall 
construction, and water that is currently routed there, will instead be added to the storm water 
flow that is diverted north under the NPDES permit. It is expected that this change will reduce 
the total amount of surface water that recharges the groundwater. However, after the barrier wall 
is completed, recharge will continue to occur by surface water infiltration inside the contained 
area. Therefore. continuous de-watering will be necessary to maintain inward gradients across the 
barrier wall. It is estimated that between 10 and 25 percent of the annual precipitation will 
infiltrate through the surface and recharge the upper aquifer. The average annual precipitation for 
this area is reported to be 37 inches per year. Therefore, it is calculated that between 4 and lO 



inches of precipitation will recharge the upper aquifer each year, across the area contained by the 
barrier wall. It can further be calculated that this recharge, across the 730,000 square foot area to 
be contained by the barrier wall is 61,000 cubic feet per inch of inftltration. This represents 
between 244,000 and 610,000 cubic feet of recharge per year. Further, these recharge rates can 
be translated into gallons per minute. 244,000 cubic feet per year is equivalent to 3.5 gpm. 
610,000 is equivalent to 8.7 gpm. 

Horizontal Recharge. Although recharge does not occur horizontally through the upper aquifer 
under the current hydrologic regime, horizontal recharge will be induced when dewatering 
commences. During the first phase of de-watering the water level inside the barrier wall will be 
maintained approximately two feet below the average static water level outside the wall. During 
the second phase when the area inside the barrier wall is completely de-watered. the total head 
drop across the wall will be approximately 15 feet. The barrier wall is being designed to have a 
permeability of 1x10·7 em/sec or less, and the total length of the barrier wall is approximately 
4,000 feet. The calculation of total flow through the barrier wall (attached) shows that leakage 
during Phase I will be approximately 0.1 gpm, and the leakage through the wall during complete 
de-watering will less than 1.0 gpm (calculation attached). These amounts are less than the 
uncertainty in calculating the vertical recharge. Therefore, they are not included in the calculation 
of de-watering pumping rates. 

De-Watering System Design 
An inward gradient will be established and maintained by extracting slightly more water than 
recharges to the area inside the barrier wall. Extraction rates have been calculated for both Phase 
I and Phase II de-watering, for a range of precipitation infiltration amounts from 4 inches per year 
to 24 inches per year. These are summarize in Table 2. 

Phase I Extraction. Assuming that approximately 25 percent of the annual precipitation of 37 
inches infiltrates each year, it will require a composite pumping rate of 
approximately 10 gpm to establish and maintain an inward gradient across 
the barrier wall. 

Phase II Extraction. Assuming that approximately 25 percent of the annual precipitation of 37 
inches infiltrates each year, it will require a composite pumping rate of 
approximately 19 gpm to de-water the area inside the barrier wall in a five 
year period. 

The pumping test conducted at the site in March 1995, and slug tests conducted at monitoring 
wells during the RI, indicate that the hydraulic conductivity of the upper aquifer is on the order of 
4x 10·3 em/sec. Single point extraction wells will not be effective in de-watering the upper aquifer, 
given this hydraulic conductivity value and the fact that the total saturated thickness of the upper 
aquifer is less than 15 feet. While a series of single point extraction wells could be used to lower 
the water table one or two feet and establish an inward gradient, they would not be capable of de
watering the entire upper aquifer. A series of 100-foot long trenches will be necessary to 
effectively de-water the upper aquifer during Phase II. 

Memorandum June 1996 ACS NPL Site RDIRA 

De-Watering Extraction Rates Page 2 



Capture Zone Evaluation 
Simple numerical modeling was used to predict capture zones for extraction trenches within the 
barrier wall. Visual Modflow® was the software interface used to represent a 4000 foot barrier 
wall, and nine 100-foot extraction trenches. The model was set up using the aquifer 
characteristics and properties derived from the investigations previously conducted at the site and 
used in previous modeling exercises. 

Figure 1 shows the ftnite difference grid used for the modeling. Figure 2 shows the 
representations of the barrier wall and nine extraction trenches. Figure 3 shows the modeled 
baseline water table map, representing water levels prior to installation of the barrier wall and 
extraction trenches. Figure 4 shows the modeled water table map after the barrier wall has been 
installed. the fue pond has been closed, and groundwater extraction has been conducted for three 
years from the nine proposed extraction trenches. 

Enclosures: 
Calculation of De-Watering Extraction Rate 
Table 1. Seepage Rate Calculation 
Table 2. Summary of Pumping Rates for De-Watering 

Backup Calculation for 10 inches per year Infiltration 
Figure 1. Finite Difference Grid for Model 
Figure 2. Model Representation of Barrier Wall and Extraction Trenche~
Figure 3. Baseline Model Run 
Figure 4. Modeled Water Table after Barrier Wall and Internal Groundwater Extraction 

PN 
C:\MSOFFICE\WINWORD\JOBS\ACS\EXT-Rale.OOC 
4077.0080 
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Table 1. Seepage Rate Calculation 
ACS NPL Site RD!RA 

Calculation of Leakaee Throueh Barrier Wall 
During Total De-watering 

(Q=KiA) 

Hydraulic Conductivity(K) = 1.0E-7 em/sec 
Thickness of Wall (m) = 

Head Drop Across Wall = 
Height of Barrier Wall = 
Length of Barrier Wall = 

Gradient Across Wall (i) = 
Flow through 1 square foot of wall = 

Flow through entire wall = 
Flow through entire wall = 

Calculation of Leakaee Throueh Barrier Wall 

1.2E-5 ftlhr 
1.5 ft 

15.0 ft 
15ft 

4,000 ft 
10.0 

1.2E-4 cu ftlhr 
7.1 cu ftlhr 

0.88 gpm 

While maintaining an inward gradient with 2 foot head drop 
(Q=KiA) 

FLOWCALC XLS 

Hydraulic Conductivity(K) = l.OE-7 em/sec 
Thickness of Wall (m) = 

Head Drop Across Wall = 
Height of Barrier Wall = 
Length of Barrier Wall = 

Gradient Across Wall (i) = 
Flow through 1 square foot of wall = 

Flow through entire wall = 
Flow through entire wall = 

BW-Leak 

1.2E-5 ftlhr 
1.5 ft 
2.0 ft 
15ft 

4,000 ft 
1.3 

l.6E-5 cu ftlhr 
0.9 cu ftlhr 
0.118gpm 

6/17196 



Table 2. Summary of Pumping Rates for Dewatering 

Annual Phase 1 Phase ll. Dewatering Pumping Rates 
Infiltration Inward Gradient ln3 Years In 5 Years 

4inlyear 3.5 gpm 19.5 gpm 13.5 gprn 

6 in/year 5.2 gpm 21.4 gpm 15.4 gpm 

8 in/year 7.0gpm 23.2 gpm 17.2 gpm 

10 in/year 8.7 gpm 25.0gpm 19.0 gpm 

12 in/year 10.4 gpm 26.6 gpm 20.6gpm 

16 in/year 13.9 gpm 30.1 gpm 24.1 gpm 

20 in/year 17.3 gpm 33.5 gpm 27.0 gpm 

24 in/year 20.8 gpm 37.0 gpm 31.0 gpm 

EXT-RATE.XLS Summary 6117196 



De-Waterin& in 3 Years De-Watering Rate: 2S.Ogpm 

De-watering Volume: 146,775 cf/month 

Precipitation: 10 in/year 

Input: 50,694 cf/month 

Area: 730,000 sq ft 

I Volume: 3,285.000 cf H20 

Remaining Infiltration Extraction 

Yr I Month Volume (Input) (Removed) 
i 1 3,285,000 50,694 -146,775 
l - -· - --~--- --- -- -- --- --- ------ - - -· -----------

2 3,188,919 50,694 -146,775 
- ------- -· ---- -~--- ·---- ·- - --

3 3,092,839 50,694 -146,775 
---- - ---- -----~-- -- --- --- - - -· 

4 2,996,758 50,694 -146,775 
-- ---- --- ---- --·-·- ------ ----- --

5 2,900,678 50,694 -146,775 
I -- -- -- - ------ --- ------ - --------- - -

1 

I 
6 2,804,597 50,694 -146,775 

------· ·- ---- --- -- -- -

7 2,708,517 50,694 -146,775 
---- - --- - - -- ------ ---------

8 2,612,436 50,694 -146,775 
- - ------- --- - --- ------ --- -- ---- ----

9 2,516,356 50,694 -146,775 
-- --- ---- ------ ---- - - ---- - ------- -

lO 2,420,275 50,694 -146,775 
·--- -- --

11 2,324,194 50,694 -146,775 
--------- - ---- - --- ---- --- -

i 12 2,228,114 50,694 -146,775 

I 
13 2,132,033 50,694 -146,775 

--- - - ----

14 2,035,953 50,694 -146,775 
---- -

I 
15 1,939,872 50,694 -146,775 

I 16 1,843,792 50,694 -146,775 
--- - -- -

17 1,747,711 50,694 -146,775 

2 18 1,651,631 50,694 -146,775 
-

19 1,555,550 50,694 -146,175 

20 1,459,469 50,694 -146,775 
-

21 1,363,389 50,694 -146,775 
--

22 1,267,308 50,694 -146,775 
- . - - -

23 1,171,228 50,694 -146,775 
: --

i 24 1,075,147 50,694 -146,775 

I 25 979,067 50,694 -146,775 
-

26 882,986 50,694 -146,175 
I - -

I 
27 786,906 50,694 -146,775 

--- - -- - - -- ----- ---

: 28 690,825 50,694 -146,775 
- --- ---- -

29 594,744 50,694 -146,775 
i ---- -- - - - ---

3 

I 
30 498,664 50,694 -146,775 

-

31 402.583 50,694 -146,775 

32 306,503 50,694 -146,775 

i 33 210,422 50,694 -146,775 

34 114,342 50,694 -146,775 

35 18,261 50,694 -146,775 

36 -77,819 50,694 -146,775 

EXT-RATE.XLS 10' Precip 6117196 



De-Watering in 5 Years De-Watering Rate: 19.0 gpm 

Volume to Dewater: 334.647 cf/quarter 

Precipitation: 10 in/year 

Input: 152,083 cf/quarter 

Area: 730,000 sq ft 

Volume: 3,285,000 cf H20 

Remaining Infiltration Extraction 

Yr Quarter Volume (Input) (Removed) 

1 3,285,000 152,083 -334,647 
-------- ------ -----~--~--- --- -- -~ ---- ---------

I 2 3,102,436 152,083 -334,647 
------·---- -·-- -- ---- ~---·- -- -- ------------- --- --------- - -

3 2,919,873 152,083 -334,647 
-------------- -------- --------- ---------r-------- ---

4 2,737,309 152,083 -334,647 

5 2,554,745 152,083 -334,647 
-- -- ---- -- --- ---------------- --- ------ -- - - - - -- --

2 6 2,372,182 152,083 -334,647 
r---- --------- - --------- -- ------- ------ -·-

7 2,189,618 152,083 -334,647 
--- -~----- ----------- --- --- ----- -------~ ·-

8 2,007,054 152,083 -334,647 

9 1,824,491 152,083 -334,647 
--- ------- -~------ -- ------ --- - --- - ---- -- --

3 lO 1,641,927 152,083 -334,647 
------ - ------ ---- --- --- -------- - - - - -- - -

11 1,459,363 152,083 -334,647 
r- --- -- ·-- ----- --- - -------- --- -- ----~ -· - ----

12 1,276,800 152,083 -334,647 

13 1,094,236 152,083 -334,647 
- -------- ---- - - --- ----- - --- -

4 14 911,672 152,083 -334,647 

15 729,109 152,083 -334,647 
--- - - -- --------

16 546,545 152,083 -334,647 

17 363,981 152,083 -334,647 
- --- - -- - - --- -- - - ·- ----

5 18 181,418 152,083 -334,647 
---- - ---

19 -1,146 152,083 -334,647 
-- ---- --- ----

20 -183,710 152,083 -334,647 

EXT·RATE.XLS 10' Precip 6/17196 
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APPENDIXD 

TEST CELL TECHNICAL SPECIFICATION AND DRAWINGS 

Appendix D presents a portion of the sheet pile Request for Bid (RFB) that was used to 

solicit bids from construction subcontractors. Included in this appendix is the sheet pile 

description, method of installation, method of sealing, pile driving/grouting equipment, 

definition of refusal, and a drawing for the sheet pile layout. 

Since the sheet pile RFB was issued, a decision has been made to exclude installation of 

the off-site test cell. The off-site test cell shown on Figure 6 herein will not be included 

in the treatability studies. Figure 6 will be modified to reflect the new layout for the test 

cell and submitted with the 100 Percent Design Submittal. 

Barrier Wall 50 Percent Desi2D Submittal June 1996 ACS NPL Site RDIRA 

D-1 



PART 1 GENERAL 

SECTION 02390 
SHEET PILES 

1.01 SECTION INCLUDES 

A. Work includes selecting the appropriate steel sheet pile configuration (weight per 
foot and dimensions), and supplying and installing the steel sheet piles in the two 
test areas as shown on the drawings. 

1.02 UNIT PRICE- MEASURE AND PAYMENT 

A. Basis of Measurement: Sheet piles - square foot driven as measured below ground 
surface. Contractor shall be paid for sheer pile rhar meet refusal above rhe desired 
finished depth, and for redriving the sheer pile in a new alignment. Contracror 
shall also be paid for removing sheer piles that meet early refusal. 

B. Basis of Payment: Includes selecting, and supplying, sheer piles and related 
materials; and installing sheet piles per these specifications. 

1.03 REFERENCE STANDARDS 

A. ASTM A328 

B. ASTM A690 

1.04 SUBMITIALS 

Specification for Steel Sheet Piling 

Specification for High-Strength Low-Alloy Steel H-Piles and 
Sheer Piling for Use in Marine Environments 

A. Submit the following ro MWCI for review and approval: 

1. Derailed construction schedule including stan and completion dares and 
milestones, one week in advance of construction sran dare. 

2. The proposed method to install the sheet piles, including derails of the sheet 
pile rype, material, and driving and redriving methods; sealing and 
waterproofing materials and method; and definition of"refusal" with the bid. 

3. Shop drawings for steel piles one week in advance of consrrucrion sran date. 

Specification Section 02390 May 1996 Sheet Pile RFB 

Page 1 



PART 2 PRODUCTS 

2.01 STEEL SHEET PILES 

A. Seed sheer piles shall be rolled steel sections of the weight, and shape to withstand 
the driving force necessary to install through the soil and debris, and length to 

extend to the clay confining layer. Steel sheer piles shall meet the requirements of 
either ASTM A328 or A690. 

B. Contractor shall select the weight, shape, and length of the sheet piles and include 
the information in his bid. 

C. Splices in steel piles shall be made by a full penetration bun weld of the entire cross 
section. Splices in the top 10 feer of the piles shall nor be permitted. All welding 
shall be performed by qualified welding operators. 

D. Joines between steel pile shall be sealed and water right co prevent groundwater 
migration through the sheet piles. Seals may be either grouted or some other 
method, which has been pre-approved by MWCI. 

PART 3 EXECUTION 

3.01 DRIVING SHEET PILES 

A. Steel sheet piles shall be driven with hammers adequate to drive the pile to the 
required depths in satisfactory condition. 

B. To maintain satisfactory alignment, sheer piles shall be driven in increments of 
penetration necessary to prevent distonion, twisting our of position, or pulling 
apart ac interlocks. To facilitate closure, it may be advamageous ro set up piles for 
a complete length of wall before initial driving; piles rhus serup can be 
progressively driven in short increments of penetration. 

C. Protect pile head during driving, using cushion cap with full bearing on pile butt 
for even distribution of hammer blow. 

D. Deliver hammer blows to central axis of pile. 

E. Do not damage piles during driving operations. 

F. Re-drive piles which have lifted due co driving adjacent piles, or by soil uplift. 

G. Seal and waterproof joints between adjacent piles. 

H. Cur off tops of piles even with the surrounding land grade. 

Specification Section 02390 May 1996 Sbeel Pile RFB 
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I. Drive piles ro a depth of 2 ft into the day confining layer as shown on the test cell 
boring logs (approximately 25 ro 30ft below grade). 

3.02 PILE REFUSAL 

A. Contractor shaH propose a defmition for "refusal" in his bid. Contractor shall pull 
piles that meet refusal before reaching rhe specified depth. Piles shall be re-driven, 
in a modified alignment if necessary after receiving MWCI's approval, to complete 
each test cell. 

3.03 TOLERANCES 

A. Maximum variation from vertical for plumb piles: 1 in 48. 

3.04 CUTOFFS 

A. Tops of sheet piling shall be cut off or driven down to a straight line even with rhe ..._, 
surrounding land grade. If a cutting torch is used on steel sheet piling, the cut 
surface shall be made as smooth as practicable by grinding or other approved 
methods. 

B. If heads of sheet piles are appreciably disrorred or otherwise damaged below em-off 
level, damaged porrions shall be removed and replaced, or repaired to the 
satisfaction of MWCI. 

END OF SECTION 

J: \4077\ T _LEWIS\SUB\BARRER\35186CS l.DOC 
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APPENDIXE 

STANDARD OPERATING PROCEDURES FOR 
CONSTRUCTION-RELATED HEALTH AND SAFETY 

[To Be Included In The 100 Percent Design Submittal] 



APPENDIXF 

QUALITY ASSURANCE PROJECT PLAN 
PERFORMANCE MONITORING OF THE BARRIER WALL 

AND ASSOCIATED GROUNDWATER EXTRACTION SYSTEM 

[To Be Included In The 100 Percent Design Submittal] 
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ATTACHMENT A 

HEALTBANDSAFETYPLAN 
PERFORMANCE MONITORING OF THE BARRIER WALL AND 

ASSOCIATED GROUNDWATER EXTRACTION SYSTEM 

[To Be Included In The 100 Percent Design Submittal] 


